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ABSTRACT
A TRANSFORMATIONAL APPROACH TO
JAPANESE TRADITIONAL MUSIC OF THE EDO PERIOD
MAY 2017
KENNETH J. PASCIAK, B.S. UNIVERSITY AT BUFFALO
B.A., UNIVERSITY AT BUFFALO
M.M., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Brent Auerbach
Analysis of sōkyoku jiuta, Japanese traditional music of the Edo period for koto
and shamisen, has in the past relied primarily on static tetrachordal or hexachordal
models. The present study takes a transformational approach to traditional Japanese
music. Specifically, it develops a framework for six-pitch hexachordal space inspired by
Steven Rings’s transformational approach to tonal music. This novel voice-leading space
yields insights into intervallic structure, trichordal transposition and hexachordal voice
leading and transformations of this music at both its surface and large-scale levels. A
side-by-side comparison with Rings’s approach highlights differences between the
hexachordal and diatonic systems.
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CHAPTER I
INTRODUCTION
The Edo Period (1603 – 1868) marks a time of political stability and domestic
development in Japanese history that led to a growing culture of the arts and music.
Although many styles of music flourished, sōkyoku jiuta, Edo period chamber music for
koto, a thirteen-stringed plucked zither, and shamisen, a three-stringed plucked lute,
likely best represents the music of this era.1
Sōkyoku jiuta exhibits features similar to those of western tonal music, such as a
sense of pitch centricity, an emphasis on pitches related by fifths, and a system of ‘keys’
with various mechanisms for modulation. Unlike tonal music, however, which is often
polyphonic, Edo period music is largely heterophonic. Occasional moments of polyphony
are a result of melodic embellishment and do not occur through harmonic or strict
contrapuntal means. Western tonal music and Edo period music also differ in their
fundamental musical materials. Edo period music utilizes a six-pitch, hexachordal
collection, as shown in Figure 1, rather than the seven-pitch, diatonic collection used in
tonal music. The hexachordal collection also exhibits its own voice-leading patterns and
pitch functions.
{F, G, Af, C, D, Ef}
Figure 1: A hexachordal collection.

1

William P. Malm, Traditional Japanese Music and Musical Instruments (New York: Kodansha
International, 1959), 193.

1

Figure 2 illustrates the hexachordal collection in context in a transcription of the
Maebiki, or opening song, of Zangetsu (Minezaki Kōtō, c. 1790), for shamisen, koto and
voice, reproduced from Burnett, 1989.2 Some notable aspects of the passage include the
alternation of fifth-related pitches, G and D, in mm. 1–2 and mm. 5–7, different
embellishments of the same basic melody in the shamisen and koto and a perceptible shift
of centricity from G in m. 1 to D of the Maeuta in m. 8. The notes used in the excerpt
reduce to the six unique pitch-classes {F, G, Af, C, D, Ef} of the hexachordal collection.

Figure 2: Maebiki, Zangetsu, mm. 1–7.

Because of the lack of indigenous theories and theoretical writings by
contemporaneous musicians, modern theorists investigating this music have found it
necessary to apply western theoretical tools in their studies and analyses. The earliest
studies amounted to little more than the identification and categorization of scales and
instrumental tunings. Some later studies, which include tetrachord theory and a
2

Burnett, “Minezaki Kōtō’s Zangetsu: An Analysis of A Traditional Japanese Chamber Music
Composition,” Perspectives of New Music 27, no. 2 (1989): 103.

2

hexachordal model, have proposed voice-leading models, pitch hierarchies and
mechanisms for modulation, while others apply Schenkerian analysis in order to identify
formal aspects of the music. These later studies generally focus on identifying structural
aspects of the music that risk glossing over surface level features.
The present study takes a transformational approach to sōkyoku jiuta and adapts
some of the analytical tools presented by Steven Rings in his book, Tonality and
Transformations.3 Rings’s work represents, in his words, “an exploration of the ways in
which transformational and general interval system (GIS) technologies may be used to
model tonal effects and experiences.”4 Rings’s framework includes a tonal generalized
interval system. A tonal GIS represents musical space as a matrix that is capable of
modeling intervals in a tonal context. The matrix represents pitch content in terms of a
diatonic component, represented by scale degrees on the x-axis, and an absolute pitchclass component on the y-axis. From a transformational perspective, Rings formally
develops oriented transformational networks that can be used to model a tonal center. He
uses spatial and event networks to model different kinds of tonal-intentional behavior.
Event networks incorporate temporal relationships, while spatial networks are temporally
neutral.
Excerpts from Rings’s analysis of Bach’s Fugue in E major from the Well
Tempered Clavier, Book II, BWV 878 will serve to illustrate his framework.5 Rings
considers different interpretations of the fugue’s opening, shown in Figure 3. By first
setting aside the countersubject, he suggests two possible hearings for the answer: E: 5–1
3

Steven Rings, Tonality and Transformations (New York: Oxford University Press, 2011).

4

Rings, 1.

5

Rings, 151-59.

3

or B: 1–4. The network in Figure 4 presents the subject and answer in terms of their
starting pitches and spanning tetrachords E/TTS and B/TTS, respectively. The tetrachords
are defined in terms of whole tone, T, and semitone, S, intervals. The nodes illustrate the
possible tonal contexts in which the tetrachords could appear. Arrows in the network
show the two possible hearings as a choice between two tetrachordal interpretations.

Figure 3: Subject (mm. 1–2) and answer (mm. 2–4) of fugue.

Figure 4: Network representing two possible hearings of the fugue’s opening.

Rings reconsiders the fugue’s answer with the countersubject to suggest a more
complex hearing. The countersubject, outlined in Figure 5, directs the harmonic motion
of mm. 2–4. The “quasi V–I gesture” leading into m. 3 reaffirms the opening key of E
major, but the “crucial pitches,” As and An, guide the answer toward B major and back.
The network in Figure 6 models the path of the answer between these two tonal contexts.

4

Figure 5: Answer (mm. 2–4) with countersubject reduction.

Figure 6: Network representing path between two tonal contexts.

Figure 7 presents the matrix of pitches that represents the tonal GIS. Pitches are
represented as ordered pairs with a horizontal component that corresponds to a diatonic
scale degree and a vertical one that corresponds to pitch-class. For example, the ordered
pair (1, 11) identifies the pitch B in the context of B major. The tonal GIS in Figure 7
models the harmonic possibilities of the fugue discussed above. The shaded regions
represent the two possible tonal contexts in which the answer could appear: E: 5–1 or B:
1–4. Arrows illustrate motion to different pitches within the GIS, as well as the

conceptual shifts in harmonic interpretation affected by the countersubject. Dotted arrows
represent these “pivot transformations” from E major to B major and back.
As with pitch, intervals can also be represented as ordered pairs with both diatonic
and pitch-class interval components. Intervals have the additional property of direction.
Ascending and descending intervals are simply labeled as positive and negative,
respectively. For example, the arrow labeled (+1, +2) represents an ascending major
5

second, B (5, 11) ! Cs (6, 1). Similarly, the arrow labeled (-1, -2) represents a
descending major second, Cs (6, 1) ! B (5, 11). An arrow, a kind of interval vector,
illustrates directed motion within the tonal GIS.

Figure 7: Model of the path traversed by the answer from Figures 5 and 6 within
the tonal GIS.

The event network in Figure 8 models the fugue’s subject. Each “node” represents
an individual pitch; arrows represent diatonic intervals between pitches, with ascending
and descending intervals labeled as positive and negative integers, respectively. In such a
network, the left-to-right layout reflects the temporal succession of events. A set of
“event slots,” labeled EV0-5, provides a temporal structure called an event grid that is
capable of tracking events through time. For example, each diatonic step of the descent
that begins with the pitch A3 at EV2 coincides with a succession of events, that is, the
descent A3 ! E3 occurs across events EV2 ! EV5. Event slots can also be assigned a
specific temporal value in order to determine precise times between specific events.
Although the arrows here point forward in time, backward-pointing arrows are also
possible and would represent what Rings calls a “chronological retrospection.”

6

Figure 8: Event network and grid for fugue subject, mm. 1–2.

The primary goal of this study is to develop transformational tools similar to those
presented above in order to model various aspects of sōkyoku jiuta. The resulting
hexachordal GIS, like the tonal GIS, has the potential to model features of Japanese
music, which are roughly analogous to those found in Western music, such as pivots and
modulations. Spatial networks model unique features of the hexachordal system, such as
trichordal transpositions and hexachordal transformations. Oriented networks model
voice leading and the influence of a pitch center in a passage. A transformational
approach also has the advantage of insulating an analysis from any diatonic or harmonic
associations.
The present study also offers some additional opportunities. In adapting Rings’s
work to a six-pitch hexachordal collection, we can test the boundaries of his analytical
framework to identify possible limitations and make suggestions for improvement. The
study will also allow us to compare aspects of the hexachordal and diatonic systems
giving us additional insights into their similarities and differences.

7

CHAPTER II
HISTORICAL BACKGROUND AND LITERATURE REVIEW
Sōkyoku jiuta, according to Philip Flavin, refers to a collection of musical genres
for koto and shamisen.6 (See the Appendix for descriptions of the instruments and
tunings.) The term sōkyoku generally refers to works originally composed for koto. The
term jiuta is used to identify pieces originally composed for shamisen, although it also
refers to a particular style of shamisen music that originated from the Kamigata region of
Japan (present day Osaka-Kyoto region). Works from both categories may be performed
on either instrument and often include a vocal part. Different versions of many pieces
also exist for multiple instruments and ensembles, such as the sankyoku, which consists
of koto, shamisen and the kokyū.
Historical accounts of the origins of sōkyoku jiuta often begin with the story of
Yatsuhashi Kengyō, who is generally considered to be the major musical figure of the
early Edo period.7 Originally a shamisen player, he was introduced to koto music by a
former student of an exclusive koto school in the former Tsukushi province, now part of
Fukuoka Prefecture in Kyūshū. The music of so-called Tsukushi-koto, or tsukushigoto,
used the tunings of gagaku, and included some koto versions of gagaku pieces, such as
Etenraku. Fascinated with the instrument and the music, Yatsuhashi sought out this
school, became a student and worked to develop new koto compositions. He eventually

6

Philip Flavin, “Sōkyoku-jiuta: Edo-period chamber music,” in Ashgate Research Companion to
Japanese Music, ed. Allison McQueen Tokita and David W. Hughes (Burlington, VT: Ashgate, 2008), 169.
7

Note that Kengyō is a title meaning “Master.”

8

founded the Yatsuhashi-ryū, a koto school in the style of Yatsuhashi, and is also credited
with inventing a new genre of koto music called danmono.8
Yatsuhashi’s compositions were innovative, in part, because they were based on a
new tuning for the koto. His invention, called hira-joshi, became a standard tuning that
was used throughout the Edo period. Figure 9 compares the two tunings. Where
tsukushigoto tuning uses Cs and Fs, hira-joshi instead incorporates C and F, respectively.

Figure 9: Koto tuning systems: tsukushigoto (upper) and hira-jōshi (lower).9

Some scholars, William Malm and Willem Adriaansz, in particular, have
suggested that Chinese music theory provides a foundation for understanding the two
tunings. More recent scholars, Alison Tokita and Henry Burnett, for example, do not see
any relationship between them.10 The latter contend that the innovations that led to
sōkyoku jiuta are actually rooted in the popular styles of the time rather than those of the
8

Harich-Schneider, et al., A History of Japanese Music (London: Oxford University Press, 1973),

519.
Willem Adriaansz, The Kumiuta and Danmono Traditions of Japanese Koto Music (Los
Angeles: University of California, 1973), 34-35.
9

10

Malm, 66.; Adriaansz, 31-34.; Alison McQueen Tokita, “Mode and Scale, Modulation and
Tuning in Japanese Shamisen Music: The Case of Kiyomoto Narrative,” Ethnomusicology 40, no. 1 (1996):
3-4.; Henry Burnett, “Voice-Leading Considerations in Edo Period Jiuta-Tegotomono,” Analytical
Approaches to World Music 1, no. 2 (2011): 276.

9

Tsukushi school. Despite Yatsuhashi’s association with the Tsukushi school, the two
tunings appear to represent different musical systems.
Attempts to associate the musical system of sōkyoku jiuta with Chinese music
theory reflect the lack of contemporaneous writings that attempt to explain the music
theoretical aspects of sōkyoku jiuta. It wasn’t until the late nineteenth century, well into
the Meiji period, that Japanese and Western scholars began to study Edo period music.
The earliest studies of Japanese music were oriented in a musicological approach and
focused mainly on identifying scales. Later studies took more sophisticated analytical
approaches, generally based on western theories, and considered questions such as
centricity, or so-called gravitation, the nature of tonality, pitch hierarchies, counterpoint
and voice leading. The variety of approaches suggests a conceptual, theoretical and
analytical multiplicity in the characterization of sōkyoku jiuta.
One of the more confusing topics that arise in studies of Japanese music in
general is the question of scales. In the case of sōkyoku jiuta in particular, scholars appear
to be in unanimous agreement that the music is based on the in scale. Throughout the
literature, however, there is conflicting information as to how the scale is defined, and
often with no reference as to who defined it. Here, I rely on the work of Alison Tokita,
whose sources are corroborated by David Hughes.11 According to Tokita, Uehara
Rokushiro, in 1895, was the first scholar to take a relatively systematic approach in
identifying different versions of the Japanese scales. She credits Uehara with identifying
the in scale with its ascending and descending forms, shown in Figure 10.12 The scale is

11

David W. Hughes, “Japan,” in Ethnomusicology: Historical and Regional Studies, ed. Helen
Myers (London: MacMillan: 1993) 345.
12

Tokita, 5-6.

10

considered to be pentatonic, and its ascending and descending forms are sometimes
compared to the western concept of a melodic minor scale.

Figure 10: Ascending and descending forms of the in scale.

According to Tokita, several other studies followed Uehara’s, but it wasn’t until
1958 that Koizumi Fumio introduced an influential theory of scales that is now referred
to as tetrachord theory.13 Koizumi’s theory was an attempt at a unified theory that would
encompass musical attributes found throughout all styles of Japanese music. He claimed
that scales do not necessarily need to be indicated in terms of an octave. Smaller
intervals, such as a fourth or fifth, could “appropriately explain the tonal nature of a
melody.”14 He also claimed that in some genres two or more tones within the same scale
could function similarly to a tonic. He called these tones kakuon, or nuclear tones.15
His framework is based on the concept of a tetrachord, a concept adapted from
ancient Greek theory.16 Koizumi’s tetrachord consists of three pitches—a pair of nuclear
tones plus one intermediate pitch. In a tetrachord, nuclear tones are always separated by a
fourth and form a “skeletal frame” around the variable intermediate pitch. Figure 11
13

Tokita, 6.

14

Koizumi, 73.

15

Koizumi, 73.

16

For a discussion of tetrachords as pertains to ancient Greek music theory, see Thomas J.
Mathiesen, Apollo's Lyre: Greek Music and Music Theory in Antiquity and the Middle Ages (Lincoln, Neb:
University of Nebraska Press, 1999).

11

illustrates the four possible kinds of tetrachords. According to Koizumi, the particular
intermediate tone that appears depends on the style of music and the musical context.
Figure 12 illustrates Koizumi’s application of tetrachord theory to a traditional children’s
song. The melody employs a single tetrachord consisting of an intermediate tone, F,
framed by two nuclear tones, D and G.

Figure 11: Four kinds of tetrachords.17

Figure 12: Melody based on a D-F-G tetrachord.18

Koizumi’s theory also provides a framework for scales and modulations. The
addition of an upper conjunct or disjunct tetrachord, as shown in Figure 13, reflects those
instances in which the range of a melody extends beyond a fourth. Disjunct tetrachords
form octave scales. Koizumi’s condition that tetrachords must be of the same kind to
form a scale gives the tetrachord special status in his theory and provides the basis of his
framework for modulations.

17

From Tokita, 5.

18

Koizumi, 75.
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Figure 13: Conjunct (left) and disjunct (right) tetrachords.

According to Koizumi, a modulation can occur in two ways. One kind of
modulation occurs between two different octave scales that share a common nuclear tone.
This type of modulation could be described as a nuclear tone pivot. Figure 14 illustrates a
modulation between two hypothetical octave scales, the first consisting of nuclear tones
D-G-D, and the second consisting of nuclear tones C-G-C. In this example, the common
tone, G, represents the nuclear tone pivot.

D-G-D

!

C-G-C

Figure 14: Tetrachordal modulation with nuclear pivot tone, G.19

In the second kind of modulation, which Koizumi calls “nuclear tone
domination,” the nuclear tones remain unchanged across the modulation. Only the
intermediate tone changes, resulting in a different kind of tetrachord. The analysis by
Koizumi in Figure 15 illustrates successive modulations between B-D-E and B-C-E
tetrachords from a passage of Rokudan no Shirabe. Koizumi graphs the final descent in
terms of A-F-E and E-C-B tetrachords.
19

Koizumi, 79.
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E-C-B ! B-D-E

!

E-C-B !

B-D-E ! A-F-E ! E-C-B

Figure 15: Tetrachord analysis of Rokudan no Shirabe.20

A problematic issue for tetrachord theory is the lack of a definition as to what
constitutes a nuclear tone. One can infer a circular definition from the theory: tetrachords
are defined in terms of nuclear tones; nuclear tones are structural endpoints of a
tetrachord. In addition, it is clear from his analyses that a tetrachord need not consist of
two nuclear tones, depending on the musical context. This not only contradicts his
definition of a tetrachord, but also undermines its status as a fundamental musical entity.
Despite these shortcomings, tetrachord theory remains popular and influential, and
subsequent scholars have expanded Koizumi’s work.
Alison Tokita applies tetrachord theory in a study of kiyomoto, Japanese narrative
shamisen music from the Edo period.21 She also proposes refinements to the theory,
including a scale-based model for modulation.
According to Tokita, Ōtsuka, in 1979, rejected the requirement that scales must be
constructed from similarly structured tetrachords, thus weakening the status of the
tetrachord in favor of an octave framework. She suggested that octave scales consist of
three tetrachords, a lower base tetrachord and two different upper disjunct tetrachords, as
shown in Figure 16. Her model essentially integrates Uehara’s in scale into a tetrachordal
20

Koizumi, 79.

21

Tokita, 4-8.
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framework. Tokita herself adopts Ōtsuka’s octave approach in her analyses and also
discusses the concept of tonality as it applies to kiyomoto. Tokita suggests that the base
note of the scale, for example, the lowest pitch A of Figure 16, functions similarly to a
tonic throughout a piece.22 In addition to a base note, she identifies the lower tetrachord
of the scale as the “base tetrachord” (A-Bf-D of Figure 16), which she uses as the basis
for her framework for modulation.

Figure 16: Octave scale constructed from two disjunct tetrachords: a lower base
tetrachord plus two upper tetrachords.23

Unlike Koizumi, who considered modulation as moves between different
tetrachords, Tokita considers modulation a move to a different octave-based scale. In her
model, closely related scales are linked by what she calls pivotal tetrachords. Figure 17
presents four scales based on four different pitches. Pivotal tetrachords are aligned
vertically. The pivotal tetrachord, E-F-A, for example, links two octave scales, one based
on A and the other on E. As is evident in her discussion, however, it is actually the
appearance of pitches foreign to the prevailing scale that signal a modulation. For
example, the appearance of Bf instead of B in a passage signals a move from an E-based
scale to an A-based scale. Similarly, the appearance of Fs instead of F signals a move
from an E-based scale to a B-based scale.
22

Tokita, 17.
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Figure 17: Pivotal tetrachords between related scales.24

Tetrachord theory represents a first theoretical attempt to explain features of
Japanese music, such as modulations, pitch hierarchies and a sense of centricity or
tonality, rather than simply a description of instrumental tunings and scales. It has
provided some conceptual insights into the repertoire, including the concept of a nuclear
tone and possible connections between them, as well as the idea that scales may be
related by pivotal elements.
A number of scholars are critical of tetrachord theory. Among them is Henry
Burnett. Much of his criticism is aimed at the theory’s emphasis on the interval of a
fourth. His view is that the fifth better represents Edo period music.25 In response, he
proposes a hexachordal model, which he claims more accurately reflects the voiceleading characteristics of the music. In his model, a hexachord consists of two trichords,
as shown in Figure 18. A trichord consists of a nuclear tone and two embellishing
pitches, one a half-step upper neighbor and the other a whole-step lower neighbor.
24
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Nuclear tones represent the stable pitches of the hexachord; embellishing tones are
unstable. The two trichords are separated by a fifth, in what he calls a tonic-dominant
relationship, with the lower trichord containing the tonic of the mode and the upper
trichord containing the dominant.26

Figure 18: The hexachordal model with lower and upper trichords separated by a
fifth.27

According to Burnett, the music is based on a structural melody that progresses by
means of the unfolding and expansion of the hexachord. Unfolding is the simple
alternation between the two nuclear tones, with embellishments at times delaying or
anticipating structural points of arrival. In works for more than one instrument, the
structural melody unfolds at slightly different rates, and each part performs a slightly
different embellishment.28
Expansion refers to the addition of pitch content beyond that of a hexachord. This
occurs through the introduction of additional trichords, a process Burnett calls trichordal
modulation. The result is a new temporary tonal center, which also implies a different

26

Burnett, “Voice-Leading Considerations,” 282.
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Burnett, “Voice-Leading Considerations,” 282.
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Burnett, “Voice-Leading Considerations,” 284-85.
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hexachordal context. Burnett identifies two methods of trichordal modulation: trichordal
transposition by fifth and contrapuntal trichordal motion.29
In trichordal transposition by fifth, a new trichord is introduced either a fifth
above the upper trichord or a fifth below the lower trichord of a hexachord. In both cases,
the introduction of a new trichord generally implies a new hexachord. Figure 19
illustrates trichordal transposition as applied to an E hexachord. Transposing the lower
trichord, D-E-F, down by fifth yields a G-A-Bf trichord, implying an A hexachord.
Similarly, transposing the A-B-C trichord up a fifth yields an E-Fs-G trichord, implying a
B hexachord.30

Transposition down by fifth: D-E-F ! G-A-Bf

Transposition up by fifth: A-B-C ! E-Fs-G
Figure 19: Trichordal transposition.31

29
30
31

Burnett, “Voice-Leading Considerations,” 287.
Burnett, “Voice-Leading Considerations,” 287.
Adapted from Burnett, “Minezaki Kōtō,” 85.

18

Contrapuntal trichordal motion is, in contrast, more sophisticated and involves the
reinterpretation of a pitch across the modulation. Figure 20 illustrates this process in a
modulation between E and B hexachords. In this scenario, a modulation requires that the
pitch E be reinterpreted from a nuclear tone in the original context to a lower neighbor
embellishing pitch in the second context.32 The modulation may also proceed in the
opposite direction, from a B hexachord to an E hexachord. In this scenario, the pitch E is
reinterpreted from a lower neighbor in the original context to a nuclear tone in the new
context.

Figure 20: Contrapuntal trichordal motion between E and B hexachords.

Recall that both Koizumi and Tokita address this kind of modulation: Koizumi
focuses on the nuclear tone pivot, the pitch B in Figure 20; Tokita focuses on the pivotal
tetrachord, the pitches E-C-B in Figure 20. Interestingly, all three scholars focus on the
common tones between these hexachords, when in fact the most striking aspect of this
kind of modulation is the chromatic inflection between the nuclear tone and the upper
neighbor, F and Fs in Figure 20. The expansion of the interval between these pitches and
the reinterpreted common tone often serves to highlight the chromatic move: the minor
second, E-F, expands to become a major second, E-Fs. Although Burnett does not

32

Burnett, “Voice-Leading Considerations,” 287-290.
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specifically address the concept of a pivot, the concept of a trichordal pivot (A-B-C in
Figure 20) would be seem to be appropriate for his framework.
Burnett uses his model as an analytical tool to illustrate what he refers to as
“harmonic direction” and “large-scale tonal motions.” His use of such western
terminology, including the terms dominant and subdominant, is somewhat misleading in
that it implies tertian sonorities and functional relationships between hexachords that do
not necessarily exist in this largely heterophonic style of music. If there is an analogous
sense of progression, Burnett has not identified it.
His model does appear to be successful in identifying the appropriate background
hexachord for large-scale passages, as well as modulations between hexachords,
presumably what he means by tonal motions. His framework, however, is lacking in
some respects. Although trichordal transposition and trichord motion occur frequently as
mechanisms of modulation, there are rare instances in which modulation is extended to
hexachords beyond what he calls the dominant or subdominant. It is not clear if such
modulations could be considered extensions of these techniques or if they involve a
different mechanism. Also, his voice-leading model does not always hold up when used
to examine surface details of the music. This suggests that pitches may have functional
roles in addition to those implied in his model.
David Loeb and Edward Smaldone have both applied Schenkerian analysis to
works for koto, but approach the music from different perspectives.33 Loeb uses a
Schenkerian approach to find a “clear solution” to issues of musical form and as a way to
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David Loeb, “An Analytical Study of Japanese Koto Music,” The Music Forum 4 (1976): 33593; Edward Smaldone, “Godan ginuta: A Structural Analysis,” Hongaku 1, no. 2 (1984): 55-91.

20

gain “insight into the musical language.”34 Smaldone, on the other hand, uses a fusion of
concepts and analysis to “coordinate ideas of traditional Japanese music with a
Schenkerian approach to the voice leading.”35
The centerpiece of Loeb’s study is an analysis of Midare (Yatsuhashi Kengyō,
late 17th century), a piece for solo koto. His analysis begins with a detailed investigation
of scales, contrapuntal techniques, multi-voiced textures and intervals, both horizontal
and vertical. From this he derives the background structure shown in Figure 21. He
considers this a stepwise line and a segment of a pentatonic scale based on D. This pitch
functions as tonic in his analysis, which supports the structural descent.

Figure 21: Background structure of Midare.36

Figure 22: Background structure of Godan ginuta.37
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Loeb, “An Analytical Study,” 335.
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Loeb discusses the appropriateness of a hierarchical approach to the analysis of
Japanese music. He concludes that the use of surface embellishments, such as passing
tones and neighbor tones, as well as the use of variation form as a large-scale
organizational technique, provide evidence for prolongation and thus the existence of
multiple levels. Several scholars, however, have criticized Loeb’s choice of tonic.
Smaldone, in particular, offers these three reasons: D as a tonic does not reflect the in
scale to which the koto is tuned; if D were tonic, it should have a more prominent
structural role in the upper voice; Loeb’s choice of tonic is largely based on perception.38
Loeb also attempts to identify contrapuntal relationships by applying the concept of
polyphonic melody. He concludes, however, that “vertical intervals do not determine
horizontal motion” in multi-voiced compositions, and that consonance and dissonance, as
defined in Western terms, do not play a role in Japanese music.39
Smaldone attempts a structural analysis of a piece for two koto, Godan ginuta
(Mitsuzaki Kengyō, mid 19th century). In contrast to Loeb’s scalar background structure,
Smaldone identifies a background that consists of two primary tones, G and D,
embellished by upper and lower neighbor pitches, as shown in Figure 22. Smaldone’s
background structure resembles Burnett’s hexachordal model, but differs in that the
additional pitches, A and Df, that Burnett would describe as the result of a modulation,
Smaldone subsumes as neighbor tone embellishments. He also downplays the role of
voice leading, claiming that kata, or stylized patterns, in the context of the Japanese tri-
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partite aesthetic concept of jo-ha-kyu, play a more prominent structural role.40 He
identifies only two distinct patterns—tsuru-bachi, a rhythmic pattern derived from
shamisen performance techniques, and kakeai, a call and response technique.41 Despite
the importance he associates with these patterns, he uses undefined terms such as
“rhythmic tension” and “rhythmic complexity” to express their function. Relatively few
criticisms have been voiced for this approach. Still, it is concerning that his analysis does
not show any explicit relationships between voice leading and kata.
The approaches that Loeb and Smaldone take seem to be conceptually and
procedurally very different. Loeb begins at the surface to derive a background, whereas
Smaldone begins with a background in mind based on Burnett’s hexachordal model.
Loeb takes a reflective approach, incorporating musical observations with his own
perceptions, while Smaldone attempts an external approach, incorporating aspects of
aesthetics and performance into his analysis. Both provide insights into the melodic
prolongation in the context of Edo period music, but without a harmonic or another
dimension, it is not clear what role a background structure performs.
In this chapter, we discussed some of the approaches to sōkyoku jiuta that have
emerged in the past several decades. The intent of the present study is not to discredit any
of the approaches presented here. In fact, we will see that a transformational approach is
compatible with many of the concepts presented here; however, the transformational
tools developed in the next chapter will allow us to address and expand upon some of the

According to Malm, jo-ha-kyu refers to the tripartite formal organization of gagaku pieces and
Noh plays: the introduction (jo), exposition (ha) and denouement (kyu). Malm, 115, 125. See also, Henry
Burnett, “An Introduction to the History and Aesthetics of Japanese Jiuta-Tegotomono,” Asian Music 11,
no. 2 (1980): 11-40.
40

41

Smaldone, 84-88.
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issues and concepts discussed here, while also offering new insights into the music. For
example, we will see that the concept of nuclear tone domination from tetrachord theory
can also be represented in transformational terms as an inversion in hexachordal space.
The generic model of trichordal transposition developed in Chapter III and applied in
Chapter IV builds upon the concept of trichordal transposition as presented here. Chapter
IV introduces a voice-leading modification to the hexachordal model and examines
hexachordal transformations that do not directly involve trichords. New tools introduced
in Chapter III offer different perspectives of Japanese music. Hexachordal scale degrees,
for example, provide a way to integrate the scalar approach offered by tetrachord theory
with the voice leading approach of the hexachordal model, while also investigating
transformational concepts, such as scalar transposition and inversion in hexachordal
space.

24

CHAPTER III
THEORY AND METHODOLOGY
This chapter develops the transformational framework for this study and is
divided into four main parts. Parts 1 and 2 of this chapter apply many of the concepts and
analytical tools that Steven Rings introduces in his book, Tonality and Transformations.
Part 1 presents a conceptualization of musical space in terms of a six-pitch hexachordal
collection. We will develop a generalized interval system, or GIS, for hexachordal space,
introduce hexachordal scale degrees and consider various transformations in hexachordal
space. Part 2 considers aspects of the hexachordal system. We will apply the concept of
hexachordal qualia to construct a hexachordal GIS in order to model hexachordal
intervals in the context of chromatic space. The hexachordal GIS will be used to illustrate
various modulatory intervals and examine intervallic structures across transformations.
Part 3 examines trichordal transposition as a mechanism for hexachordal transformations.
We will develop a generic model for modulation based on these transpositions, while also
illustrating some important hexachordal properties. From this model we will derive the
system of closely related hexachords. Trichordal pivots are unique features of this
system. Finally, Part 4 presents additional analytical tools—event networks and oriented
networks. These networks, adapted from Rings, provide a way to examine the temporal
interactions between parts and to model hexachordal voice leading and pitch centricity.
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Part 1: A GIS for Hexachordal Space
A concept that will be useful in our development of a framework for hexachordal
space is what Steven Rings calls intervallic multiplicity.42 Intervallic multiplicity refers to
the possibility that there are multiple ways to experience a musical interval. How an
interval is experienced depends, in part, upon the musical context in which it appears. To
illustrate this concept, consider the opening interval of Midare (Yatsuhashi Kengyō, late
17th century), a piece for solo koto, shown in Figure 23.43 The descending interval A!D
in the opening of the piece could be heard as a descending perfect fifth in diatonic space,
as David Loeb suggests in his analysis of the piece.44 In terms of chromatic space, seven
semitones separate the two pitches, A and D. We can also measure this interval in the
context of hexachordal space.

Figure 23: Midare, opening dan, mm. 1–14.
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Loeb, “Japanese Koto Music,” 371.
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Figure 24: Pitch content of Midare.

We have already discussed various conceptualizations of hexachordal space in
Chapter 2. The in scale in Figure 10, the octave model of tetrachord theory in Figure 16,
and the hexachordal model in Figure 18 provide different representations of the
hexachordal collection. Although each of these representations includes different
assumptions about the role of certain pitches, we will, for now, consider only pitch
content and the intervals between pitches and leave aside any interpretations with respect
to pitch function, centricity, etc. We begin by examining the pitch content from the
Midare excerpt and arranging pitches in ascending order from lowest to highest, as
shown in Figure 24. From this, we can posit a theoretical hexachordal space that extends
infinitely in both ascending and descending directions. This theoretical musical space
comprises a set S of pitches, where S = {…, D, E, F, G, A, Bf, …}. We may consider the
interval between adjacent pitches in this conceptualization as a hexachordal interval, or
hex-interval, 1. Based on this conceptualization, we can determine the directed hexinterval between any two members of the set using David Lewin’s GIS statement:

int (s, t) = i

The values for i represent the group of hex-intervals, IVLS, where IVLS = {…, -3, -2, -1,
0, 1, 2, 3, …}.
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Figure 25 quantifies some of the intervals that appear in Midare. The opening A
! D gesture leaps downward by hex-interval -4, int (A, D) = -4. An ascent begins in m. 5
and proceeds by step, that is, by hex-interval 1, to E in m. 6. The entire ascent spans hexinterval 3, int (A, E) = 3. The movement ends with a descent from F to D in mm. 12–14
that spans a hex-interval -8, int (F, D) = -8.

Figure 25: Various hexachordal intervals in Midare, opening dan, mm. 1–14.

Returning to Figure 24, we can see the utility of such a conceptualization. The
hexachordal representation, with adjacent pitches separated by hex-interval 1, closely
resembles the hira-joshi tuning system for the koto.45 A hex-interval 1 can represent the
musical gesture of moving to an adjacent string on the koto, with a positive value
representing a move to a string closer to the performer and a negative value representing
a move to a string away from the performer. As the study proceeds, we will consider
other interpretations of hex-intervals.

45

Note that this is an approximation. The koto is typically tuned to a five-pitch collection, with the
remaining pitch of the hexachord obtained by manually applying pressure to increase string tension.
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Hexachordal Scale Degrees and Hexachordal Properties
With our discussion of hexachordal space underway, we will now begin to
consider how this space relates to musical aspects of sōkyoku jiuta. Our first step in this
process will be to introduce hexachordal scale degrees as a tool to more easily identify
pitches of a hexachordal collection. Hex-scale degrees will be necessary to posit pitch
function and define transpositions and inversions in hexachordal space. They will also be
an important component of the hexachordal GIS, to be introduced in Part 2 of this
chapter.
Figure 26 presents hexachordal scale degrees applied to an E hexachord oriented
in terms of Burnett’s hexachordal model as described in Chapter II. Note that overbars
serve to distinguish hex-scale degrees from both diatonic scale degrees and pitch classes.
In terms of the hexachordal model, hex-scale degrees 1 and 4 represent nuclear tones, E
and B, 2 and 5 represent upper neighbors, F and C, and 0 and 3 represent lower
neighbors, D and A, respectively. Lower and upper trichords, important components of
the hexachordal model, are represented by hex-scale degrees {0, 1, 2} and {3, 4, 5},
respectively.

0

1

2

3

4

5

Figure 26: Hexachordal model with hexachordal scale degrees.
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1 2 3 4 5 0 1

Figure 27: Octave model of tetrachord theory with hexachordal scale degrees.

Figure 27 presents hex-scale degrees applied to the same collection, but in terms
of the octave model of tetrachord theory. In this representation, hex-scale degrees, 1, 3
and 4, represent nuclear tones. The three tetrachords in the octave model in terms of hexscale degrees are: the base tetrachord, {1, 2, 3}; and the two upper tetrachords, {4, 5, 1}
and {4, 0, 1}.

Transformations in Hexachordal Space
The intervallic relationships that make up a GIS provide a snapshot of the
intervallic structure of a musical space. It represents the potential intervallic possibilities
within a musical system. The transformational perspective implies action and suggests a
kinetic, dynamic musical experience.46 This section examines hexachordal space from a
transformational perspective. Here we will identify general transformations in
hexachordal space and also consider certain aspects of theories discussed in the previous
chapter. Mapping tables and networks provide a way to illustrate these transformations.
The discussion above posited a hexachordal musical space that extends infinitely
in two directions. Here we will simplify our space by incorporating the concept of octave
equivalence. This leads us to consider hexachordal space as a set S of six pitch classes,

46

Rings, 10.
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for example, those of an E hexachord, such that S = {D, E, F, A, B, C}. The
corresponding group of intervals, IVLS, will then be the set of integers ranging from -5 to
5.
We can now define transposition and inversion as transformations in hexachordal
space using hex-scale degrees.47 A transposition, Th n, transposes each member of S by a
hexachordal interval n. The subscript, h, serves to distinguish this transposition from a
transposition, Tn, in pitch-class space. The mapping tables in Figure 28 illustrate three
transpositions in terms of hex-scale degrees: an ascending stepwise transposition, Th 1; a
descending stepwise transposition, Th -1; and Th 3, which shifts each hex-scale degree by
hex-interval 3.

5!0
4!5
3!4
2!3
1!2
0!1

5!4
4!3
3!2
2!1
1!0
0!5

5!2
4!1
3!0
2!5
1!4
0!3

Th 1

Th -1

Th 3

Figure 28: Mapping tables for various transpositions in hexachordal space.

Inversions represent another kind of transformation. Inversions may be visualized
as a rotation about an axis. Figure 29 illustrates the two kinds of possible rotations: a
rotation about a particular axis defined by two opposite pitches (left) and a rotation about
a particular axis (right) that falls between pairs of adjacent pitches. Hexachordal scale
47

Dmitri Tymoczko defines scalar transposition and scalar inversion as operations that preserve
scalar distances. See Dmitri Tymoczko, A Geometry of Music (New York: Oxford University Press: 2011),
119.
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degrees provide a convenient way to both identify and track hexachordal inversions.
Inversions take the form Ih 0-3 or Ih 0/1, where the subscript, h, identifies hexachordal
space, and hex-scale degrees define the axis of rotation. Ih 0-3 represents a rotation about
the 0-3 axis, Ih 0/1 represents a rotation about an axis that falls between 0 and 1. Six
unique inversions are possible, as presented in the mapping tables in Figure 30 in terms
of hex-scale degrees.

Figure 29: Rotation about 0-3 axis, Ih 0-3 (left); rotation about axis between 1
and 2, Ih 1/2 (right).

0!0
1!5
2!4
3!3
4!2
5!1

0!2
1!1
2!0
3!5
4!4
5!3

0!4
1!3
2!2
3!1
4!0
5!5

0!3
1!2
2!1
3!0
4!5
5!4

0!5
1!4
2!3
3!2
4!1
5!0

0!1
1!0
2!5
3!4
4!3
5!2

Ih 0 - 3

Ih 1 - 4

Ih 2 - 5

Ih 1 / 2

Ih 2 / 3

Ih 0 / 1

Figure 30: Inversions in hexachordal space.
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Figure 31 presents some additional transformations of an E hexachord that
illustrate aspects of the theories presented in Chapter II. Figure 31a depicts the voiceleading resolutions from Burnett’s hexachordal model, labeled HexRes, in which upper
and lower neighbors resolve to their respective nuclear tones.
In Figure 31b, the space S is transformed by transposition, Th 3. The result is a
conceptual “swap” between trichordal elements within a hexachordal collection. This
corresponds to the musical possibility of a shift in focus between two nuclear tones as a
pair of alternating pitch centers.
Figure 31c illustrates a tetrachord modulation with nuclear tone domination, a
concept from Koizumi’s tetrachord theory (see Figure 15). Nuclear tones E and B remain
the same, but the intermediate pitch moves from G to F. From a performer’s perspective,
this particular transformation corresponds to a left-hand performance technique for the
koto—oshide—that raises its pitch through the application of pressure on the string to the
left of the bridge.48
Note that each of these examples represents a transformation in hexachordal space
since each map the hexachordal set onto itself. Only 31b and 31c are operations,
however, meeting the condition one-to-one and onto.

48

Adriaansz, 57.
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HexRes
C!B
B!B
A!B

Th 3

Ih 1 - 4

F "! C
E "! B
D "! A

E!E
C!D
B!B

(b)

(c)

F!E
E!E
D!E
(a)

Figure 31: Various mapping tables. (a) The hexachordal voice-leading model. (b)
Transposition in hex-space, Th 3, or trichordal swap between trichords.
(c) Inversion in hex-space, Ih 1-4, modeling a tetrachord modulation.

Mapping tables provide a way to define transformations. Transformational graphs
and networks provide a way to connect various musical characteristics using those
transformations. In Part 4 of this chapter, we will explore event networks and oriented
networks and how they apply to Edo period music. Here though, we demonstrate a
transformational approach to hexachordal space in terms of a spatial network.
Figure 32 identifies some descending motives that appear in the opening phrase of
Rokudan no Shirabe (Yatsuhashi Kengyō, late 17th century), a piece for solo koto. Figure
33 presents the pitch content and the hexachordal collection. The phrase begins with a
descending motive, labeled RCad1, sometimes referred to as the “Rokudan cadence.” 49
An embellished version, RCad2, recurs twice more in alternation with two melodic cells,
X1 and X2. Similar rhythmic patterns unite each of these cells; however, X2 and X1 are
related in that X2 expands upon the material presented in X1.

49

See Patrick Halliwell, “The ‘Rokudan Cadence’ in Japanese Music: a Semiotic Approach to
Interpretation,” Music Analysis 13, no. 1 (1994): 73-98.
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The network in Figure 34 models aspects of the passage in hexachordal space. A
descending 3-1 intervallic pattern characterizes the melodic cell, X2, and the RCad
motives. The melodic cell, X1, features a descending 2-1 pattern. Dashed arrows
highlight connections between these entities. The RCad motives and X2 are related by
transposition, Th 4, in hexachordal space. The large-scale ascending line, E-B-C, formed
from the first pitch of each motive, forms an ascending 3-1 intervallic pattern, reflecting
upwards the descending 3-1 pattern of RCad1. The passage is thus balanced
intervallically with respect to the opening pitch E, extending a hex-interval 4 in both
directions. The local 3-1 intervallic pattern that characterizes the opening RCad1 motive
also serves as a large-scale pattern for the passage.

Figure 32: The opening phrase of Rokudan no Shirabe, mm. 1-5.

{D, E, F, A, B, C}
Figure 33: Pitch content and hexachordal collection from Figure 32. (Note that D,
in parenthesis, does not appear in this particular excerpt.)
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Figure 34: Network representation of the opening phrase of Rokudan.
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Part 2: A Hexachordal GIS
In Part 1 of this chapter, we examined hexachordal space as comprised of a sixpitch hexachordal collection. Here we will examine aspects of the hexachordal system in
the context of chromatic pitch-class space. We mirror the work of Steven Rings, who
takes a similar approach to tonal music. By following the steps in his development of a
tonal GIS, we can construct an analogous hexachordal GIS that will be capable of
modeling various intervals that occur in the hexachordal system.

Tonal and Hexachordal Qualia
To incorporate tonal characteristics into a transformational framework, Rings
applies the concept of tonal qualia. Tonal quale refers to the character or quality a listener
perceives when a pitch is presented in a particular context independent of the pitch’s
acoustical properties. Consider the events at x and y in Figure 35 from Rings. The
acoustical signal of the pitch A at x is identical to the one at y. Yet because the events
occur in different tonal contexts, an experienced listener can sense a difference in quale
between them. Rings suggests that scale degrees offer one way to identify the quale of a
particular pitch. This translates into hearing the event at x in Figure 35 as a leading tone,
7, in contrast to hearing the event at y as tonic, 1. Scale degrees thus offer a way to attach

an interpretive component to a particular sounding pitch.50

50

Rings, 41-43.
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Figure 35: The pitches at x and y share the same acoustical signal, but differ in
tonal quale.51

According to Rings, chromatic pitch class best represents the acoustical signal of
a pitch. The use of pitch classes offers a representation of a pitch without any interpretive
associations and also offers a means of incorporating octave equivalence and enharmonic
equivalence.52
Rings combines these two representations, scale degree and pitch class, to create
an ordered pair representation of a note. An ordered pair of the form (scale degree, pitch
class) expresses a pitch in terms of two components: a cognitive, interpretive component
represented by its scale degree, and an acoustical one represented by its pitch class. As
ordered pairs, the pitches at x and y may be represented as (7, 9) and (1, 9), respectively.
Rings extends this ordered pair representation to include all seven scale degrees in
the context of twelve pitch classes—a total of 84 ordered pairs. Together, these pitch
representations make up a tonal GIS, presented in the form of a 7 × 12 matrix of pitches.
A particular pitch in a particular tonal context occupies a unique location in the tonal
GIS. In the tonal GIS, a horizontal location represents a particular scale degree and a
vertical location represents a particular pitch class. For example, we can place the ordered
51

Rings, 42.

52

Rings, 44.
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pairs (7, 9) and (1, 9) from x and y above into their respective positions in the tonal GIS
of Figure 36 to illustrate their respective tonal contexts.

Figure 36: A 7 × 12 grid representation of a tonal GIS.53

The hexachordal scale degrees introduced in Part 1 allow us to apply the concept
of qualia to a hexachordal collection. By using hexachordal scale degrees to represent
hexachordal qualia and using pitch class as a measure of absolute pitch, we can represent
pitches as ordered pairs of the form (hex-scale degree, pitch class). From these ordered
pairs we can construct a hexachordal GIS, shown in Figure 37, which is roughly
analogous to Rings’s tonal GIS. The 72 ordered pairs, organized in a 6 × 12 grid, make
up the space S of the hexachordal GIS. The hexachordal GIS functions similarly to the
tonal GIS in that a horizontal position represents a particular hexachordal scale degree
and a vertical position represents a particular pitch class.
Note that both the tonal GIS and the hexachordal GIS incorporate the concept of
octave equivalence for both scale degree and pitch class. For example, a horizontal move
53

Rings, 45.
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from hex-scale degree 5 to hex-scale degree 0 will take you from the right side of the GIS
to the left. In other words, the edges of the two-dimensional representation in Figure 37
effectively wrap around and connect, forming a three-dimensional torus.
Note that the visual presentation of the GIS may vary depending on a particular
analytical context. A smaller display window may focus attention on a particular section
of the GIS rather than presenting the GIS in its entirety. Also, the endpoints of an axis
need not begin at zero. For example, the pitch-class axis of the hexachordal GIS in Figure
37 runs bottom to top from 1 to 0 rather than 0 to 11. For both of these cases, the
particular visual presentation does not alter the fundamental structure of the GIS.

Figure 37: A 6 × 12 grid representation of a hexachordal GIS. Shaded regions
represent pitches of an E hexachord: {D, E, F, A, B, C}.

Let us consider the representation of a single hexachordal collection in the
hexachordal GIS. The shaded regions in Figure 37 represent the pitches of an E
hexachord, with each note of the collection occupying a specific location in the grid: D at
(0, 2), E at (1, 4), etc. The grid representation situates the hexachordal collection in pitch-
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class space. It provides a visual representation of both the hexachord and its intervallic
structure.
We can determine the interval between any two ordered pairs by computing the
difference between their respective components, such that intervals may also be
represented as ordered pairs of the form (hex-interval, pc interval). Note that pc intervals
represent directed intervals in pitch-class space and not interval classes.54 For example,
the ascending interval from E at (1, 4) to B at (4, 11) is (3, 7), but the descending interval
from B to E is (-3, -7), as shown in Figure 37.
With intervals represented as ordered pairs, we can also construct a 6 × 12 grid to
represent the group of 72 intervals that make up IVLS for the hexachordal GIS, shown in
Figure 38. Shaded regions represent the 17 varieties of intervals associated with a single
hexachordal collection. Intervals that fall under the same column are of the same species.
For example, there are three “species” of hex-interval 1: (1, 1), (1, 2) and (1, 4). Though
none of these species of interval has a specific name, they could be considered as being
roughly analogous to minor, major and augmented 2nd intervals, respectively, in diatonic
space. Intervals that appear in the same row, (1, 4) and (2, 4), for example, are
enharmonically equivalent. Enharmonically equivalent intervals, as defined by Rings,
“span the same number of semi-tones but a different number of sensed scale degrees.”55
We will see that enharmonically equivalent intervals play a role in certain hexachordal
transformations that involve efficient voice leading.

54

Dmitri Tymoczko, “Generalizing Musical Intervals,” Journal of Music Theory 53, No. 2 (2009):
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Rings, 49.
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Figure 38: A 6 × 12 grid representation of IVLS for hexachordal-pc space.

Sets and Transformations
According to Rings, a set in any GIS is a finite subset of elements from the space,
S.56 Sets in Rings’s framework provide a way to construct scales and chords that occur in
tonal music in the context of the tonal GIS. In general, sets can be constructed to suit both
a musical space and a particular analytical context. Here we define two sets in terms of
the hexachordal GIS.
Figure 39 presents E and A hexachords as sets of ordered pairs. The set
representing the E hexachord corresponds with the shaded region of the GIS in Figure 37.
That hexachordal space may be subsumed into pitch-class space reflects the concept of
intervallic multiplicity that began our discussion. A trichord may be considered a subset
of both the hexachordal set and the hexachordal GIS. Figure 39 also presents two E
trichords. One is a subset of an E hexachord, the other a subset of an A hexachord.

56

Rings, 55.
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E hexachord: {(0, 2), (1, 4), (2, 5), (3, 9), (4, 11), (5, 0)}
A hexachord: {(0, 7), (1, 9), (2, 10), (3, 2), (4, 4), (5, 5)}
E trichord of an E hexachord: {(0, 2), (1, 4), (2, 5)}
E trichord of an A hexachord: {(3, 2), (4, 4), (5, 5)}
Figure 39: E and A hexachords as sets. The E trichord as a set and as subsets of
the E and A hexachords.
Recall that earlier in our discussion we examined transpositions, Th, and
inversions, Ih, in hexachordal space. These particular transformations apply only to a
single hexachordal collection. In order to define transformations in terms of the
hexachordal GIS, we will need to apply a two-component subscript to reflect changes in
either the interpretive or referential component of a pitch or set. These can be expressed
formally as T(n, m), where n and m represent hex-intervals and pitch-class intervals
respectively. Technically, T represents a transformation as a translation, or the direct
motion, of an element or set within the space of the hexachordal GIS. The subscript n
tracks the change in the interpretive component across the transformation, and m, tracks a
change in the referential component in terms of an interval in pitch-class space. Figure 40
presents mapping tables for a hexachordal transformation in terms of a translation, T(0, 7),
which takes an A hexachord to an E hexachord. In this instance, the indices (0, 7)
correspond to a direct transposition in pitch-class space without registering an
interpretive change in terms of hex-scale degrees.57

57

Inversion in the context of the hexachordal GIS is beyond the scope of this study.
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T(0, 7)
F
E
D
Bf
A
G

(5, 5)
(4, 4)
(3, 2)
(2, 10)
(1, 9)
(0, 7)

!
!
!
!
!
!

(5, 0)
(4, 11)
(3, 9)
(2, 5)
(1, 4)
(0, 2)

C
B
A
F
E
D

Figure 40: Mapping table for A ! E hexachordal transformations for a T(0, 7)
transposition.

The two-component subscript of these transformations suggests that multiple
interpretations are possible. Taken literally, an ordered pair simply represents the distance
a pitch must traverse in the hexachordal GIS in order to reach a new position. Musically
speaking, however, the ordered pair representation incorporates two different aspects—a
possible change in the interpretation of a pitch and a possible change in pitch itself.
At times, we will incorporate letter names in the representation of sets for clarity
and illustrative purposes. Unless otherwise specified, letter names will represent pitch
classes.

Modulatory Intervals
As in tonal music, in which composers used various modulatory techniques as a
means of navigating between diatonic collections within pitch-class space, composers of
Edo period music used such techniques to facilitate moves between hexachordal
collections. Modulatory intervals provide a way to quantify a modulation. Rings
identifies several types of modulatory intervals: pivot intervals, skew pivots and nonpivot modulatory intervals. Pivot intervals connect two key areas via common tone or
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tones; skew pivots involve both common tones and semitone shifts; non-pivots are those
that “arise across modulatory seams, which involve neither common tones nor semitone
shifts.”58 In this section we will illustrate the types of intervals that can occur in Japanese
music using the hexachordal GIS.

Pivot Intervals
According to Rings, “pivot intervals are of the form (n, 0)” and “register a change
in scale-degree quale, but no change in pitch-class chroma.”59 We will adopt the same
definition with the modification that n represents a change in hex-scale degree quale.
Figure 41 presents an example of a pivot from a modulating passage from Godan ginuta
(Mitsuzaki Kengyō, mid 19th century), a piece for two koto. The example applies hexscale degrees to select pitches. The excerpt begins in m. 191 with a line that descends
from 5 to 1 of a G hexachord. After a brief embellishment of Af in m. 192, the descent
continues to a nuclear tone D. Another descent begins in m. 193, but a new pitch, Df,
signals a change in hexachordal orientation. The G trichord (F-G-Af) thus functions as a
pivot, facilitating a shift to a C hexachord. A change in hex-scale degrees registers the
change in qualia between the two hexachordal contexts.

58

Rings, 68.

59

Rings, 58.
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G Hexachord: {(0, 5), (1, 7), (2, 8), (3, 0), (4, 2), (5, 3)}
C Hexachord: {(0, 10), (1, 0), (2, 1), (3, 5), (4, 7), (5, 8)}
Figure 41: Scale-degree representation of a hexachordal transformation in Godan
ginuta, Koto II, mm. 191–94.

Figures 42 and 43 both illustrate the pivot, but from different perspectives. Figure
42 focuses attention directly on the pivot interval. The pitch-class representation of the
trichord does not change across the modulation, but hexachordal qualia do, as reflected
by the pivot interval (3, 0). Figure 43 models the conceptual path between the two
hexachordal contexts. The cascading arrows in the hexachordal GIS illustrate the
stepwise descent from (5, 3) to (0, 5) in a G hexachordal context. Horizontal lines model
the conceptual shift in qualia to a C hexachord by way of the (3, 0) pivot interval.

Figure 42: A pivot interval between two different hexachordal contexts.
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Figure 43: Model of the modulating passage from Figure 41 in the hexachordal
GIS.

Skew Pivots
With a pivot interval, only its scale degree component registers a change across a
modulation. With a skew pivot, however, both components of its ordered pair
representation are non-zero. In tonal music, skew pivots involve semitone shifts that
reflect chromatic inflections between different tonal contexts and are often the result of a
parsimonious transformation. In such transformations, according to Rings, “harmony is
minimally transformed,” and “the tonal qualia of sustained pitches morphs in the
process.”60 In a tonal context, skew pivots are of the form (n, 1) or (n, -1). In a
hexachordal context, however, we will see that the pitch class interval component of a
skew pivot may vary by as much as a whole tone.

60

Rings, 66.
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Figure 44 presents an example from Rings of a parsimonious transformation from
C major to G major. He identifies two different intervals that give rise to the new key.
The interval (0, 7), represented by vertical arrows, “links every scale degree in C major to
the corresponding degree in G major. The horizontal arrows show an efficient voiceleading perspective, in which all common tones are transformed by a pivot 4th.”61 One of
these intervals, however, is “skewed.” The element (4, 5) requires a semitone inflection
in order to arrive at its new location in (7, 6). The skewed pivot interval between these
two elements is (4th, 1), what Rings refers to as a skewed pivot fourth.

Figure 44: A skew pivot (4th, 1) in a parsimonious transformation from C major
to G major.62

61

Rings, 67.
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Rings, 67.
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As in the diatonic system, transformations that take advantage of efficient voice
leading can also occur in hexachordal space; however, different possible voice-leading
scenarios give rise to unique combinations of modulatory intervals. Next we will look at
a scenario that involves a transformation between closely related hexachordal collections
resulting from skewed trichordal transpositions. This particular transformation involves
skew pivot intervals.
Skewed trichordal transpositions occur when the two trichordal segments of a
hexachord are transposed by different degrees, that is, the trichordal transpositions are
skewed with respect to each other. Figure 45 illustrates a hexachordal transformation
from a D to an A hexachord in the hexachordal GIS. In this example, the A trichord is
common to both hexachordal contexts. A pivot interval (3, 0) characterizes the change in
hexachordal qualia for this trichord. The D trichord, however, not only undergoes a
change in qualia, but is also transposed up to an E trichord. A skew pivot interval (3, 2)
characterizes this trichordal transposition.
Note the magnitude of the pitch-class interval component of the skew pivot. The
skew pivot in this situation involves a whole tone shift rather than a semitone inflection.
The whole tone shift arises in order to accommodate the (1, 4) interval in the new
hexachordal context, as illustrated in Figure 45. This hints at a relationship between
intervallic structure and modulatory intervals, one that we will continue to investigate as
the discussion proceeds.
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Figure 45: Skewed trichordal transpositions with (3, 0) pivots and (3, 2) skew
pivots in a hexachordal transformation from D to A.

Voice Crossings
Figure 46 presents a short phrase from Uta III (Song III) of Shiki no Kyoku, Songs
of the Four Seasons, (Yatsuhashi Kengyō, late 17th century), a piece for voice and koto.
This particular voice-leading scenario results in a hexachordal transformation that
involves a reinterpretation of pitches across the transformation. This transformation
corresponds with the modulatory scheme presented in Chapter II: contrapuntal trichordal
motion. This particular transformation occurs throughout Edo period music and leads to
an array of modulatory intervals: pivot, skew pivot and non-pivot modulatory intervals.
The variety of modulatory intervals is, in part, the result of a voice crossing.63 A voice
crossing, it turns out, requires an enharmonic reinterpretation of certain intervals across
the transformation.
63

Dmitri Tymoczko has examined efficient voice leading of various structures; however, his study
includes only those voice-leading scenarios that are crossing-free. See, Dmitri Tymoczko, “Scale Theory,
Serial Theory and Voice Leading,” Music Analysis 27, No. 1 (2008): 1-49.

50

Figure 46: Voice, Uta III, Shiki no Kyoku, mm. 17–20.

In the hexachordal GIS in Figure 47, right-pointing arrows model the
transformation from a D to an A hexachord that occurs across the passage in Figure 46.
Of interest are the two pitches, D and Ef. Across the transformation, the D undergoes a
change in quale, characterized by a pivot interval (2, 0), while the move from Ef to E
involves a semitone inflection, reflected by the skew pivot (2, 1). The hexachordal GIS
also illustrates the change in qualia associated with the A trichord, as illustrated by the
pivot interval (3, 0). The pivot highlights the arrival of the A trichord in m. 20 of Figure
46 as it reinforces the new hexachordal context. An additional step is required in order to
complete the transformation—a voice crossing—the pitch C must move to F, resulting in
a non-pivot modulatory interval, (5, 5). The voice crossing, in effect, shuffles the
destinations of the hex-scale degrees across the transformation, 1 ! 3, 2 ! 4 and 0 ! 5,
leading to a range of values for the hex-interval component of the resulting modulatory
intervals.
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D hexachord: {(0, 0), (1, 2), (2, 3), (3, 7), (4, 9), (5, 11)}
A hexachord: {(0, 7), (1, 9), (2, 11) (3, 2) (4, 4), (5, 5)}
Figure 47: Parsimonious transformation from a D to an A hexachord.

To summarize, we have for this transformation: a (3, 0) pivot interval that affects
the A trichord. A (2, 0) pivot interval affects the pitch D; a skew pivot (2, 1)
characterizing the move from Ef to E; and a non-pivot modulatory interval of (5, 5)
characterizing the voice crossing in the move from C to F. The four different modulatory
intervals that arise in this particular scenario lead to a perplexing representation of this
transformation. This suggests that modulatory intervals themselves are not sufficient in
providing a complete picture of a transformation and brings us to a topic mentioned
earlier in our discussion of skew pivots: intervallic structure.

Parsimonious Transformations and Intervallic Structure
According to Rings, modulatory intervals offer a glimpse into how “harmony is
minimally transformed” and how “the tonal qualia of sustained pitches morph in the
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process.” Although modulatory intervals can provide a unique perspective in the
characterization of the path of particular pitches, they divert attention away from the
underlying changes in local intervallic structure that occur across a parsimonious
transformation. I propose that, in order to make sense of more complex transformations
that result in a variety of modulatory intervals, such as that of Figure 47, it is necessary to
examine the local changes in intervallic structure that occur across such transformations.
Consider transposition and inversion. These transformations can be described as
rotations of a collection: a rotation around a circle of pitches in the case of a transposition
or a rotation about an axis of pitches in the case of an inversion. Parsimonious
transformations, however, do not involve rotations, but result from changes in intervallic
structure. Recall our discussion of the parsimonious transformation from C major to G
major illustrated in Figure 44. Figure 48 reproduces a portion of the tonal GIS, focusing
on the region around the chromatic inflection, F ! Fs. Note that in addition to the
chromatic inflection and the change in scale degree qualia, intervallic structure also
changes across the transformation. Whole tone and semitone intervals trade positions, as
illustrated in Figure 48. The local intervallic structure between these three-note
segments—E-F-G in C major and E-Fs-G in G major—is inverted: (1, 2) ! (2, 1) and (2,
1) ! (1, 2). These structural intervallic changes are implicit in the tonal GIS. Modulatory
intervals, however, focus on changes in pitch and qualia, diverting attention from these
intervallic changes.
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Figure 48: Change in intervallic structure across a parsimonious transformation
between the keys of C major and G major.

Next, we will examine the changes in intervallic structure associated with the
hexachordal transformation from D to A introduced in Figure 46 and 47. We will see
that, in transformations that involve a voice crossing, not only do local intervallic
structures change, but certain intervals also require an enharmonic reinterpretation in
order that hexachordal structure as a whole is maintained across the transformation.
Figure 49 reproduces a portion of the hexachordal GIS for the parsimonious
hexachordal transformation from D to A from Figure 46. Common tones between the two
hexachordal contexts, G, D and Bf, highlighted in the GIS, delimit the regions in which
local intervallic structure changes. First, we will compare the intervals between D and G
in the two hexachordal contexts. In the D hexachordal context, this interval is (2, 5),
whereas in the A hexachordal context, the interval is (3, 5). Similarly, we can compare
the interval between D and Bf. These intervals in their D and A hexachordal contexts are
(2, 4) and (1, 4), respectively. Since these pairs of intervals have identical pitch-class
interval components, we can consider both pairs to be enharmonically equivalent. The
common tones between the two hexachordal contexts provide a frame of reference for the
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changes in intervallic structure and enharmonic reinterpretation. The actual changes,
however, are the result of the moves Ef ! E and C ! F.

Figure 49: Change in intervallic structure resulting from a voice crossing that
leads to two enharmonic reinterpretations in a hexachordal
transformation from D to A.

The changes in intervallic structure associated with this hexachordal
transformation are more complex as compared to its diatonic analog. This complexity
however, does not undermine the integrity, viability or elegance of the hexachordal
system, but reflects the reality that a six-pitch system leads to greater intervallic variation
than one comprised of seven pitches.
Pivot, skew pivot and non-pivot intervals provide a unique perspective of the
transformational changes, both perceptual and physical, a particular pitch may undergo.
Ed Gollin remarks that although the hexachordal GIS provides a way to quantify these
intervals, a difficulty lies in hearing an interval in such abstract terms.64 Perhaps it is not
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Ed Gollin, review of Tonality and Transformation, by Steven Rings, Journal of Music Theory
58, no. 2 (2014): 261.
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possible to hear these intervals at all, but they should instead be used as markers to direct
attention to changes in local intervallic structure across transformations.

Intervallic Consistency
The voice-crossing scenario highlights a major difference between the
hexachordal and diatonic systems—intervallic consistency. Figure 50 compares the
groups of intervals of the hexachordal and diatonic systems. Shaded regions represent the
intervals that may occur in either a single diatonic collection or a single hexachordal
collection. The system of intervals of a diatonic collection is consistent in that each
diatonic interval has only two species. Also, a diatonic collection has only one pair of
enharmonically equivalent intervals, a tritone. In contrast, a hexachordal interval may
have as many as four species. In addition, the hexachordal collection has four pairs of
enharmonically equivalent intervals. The greater intervallic variation of hexachordal
space leads to a greater variety of modulatory intervals, both in type and in magnitude,
across a transformation. We will revisit this topic in Chapter IV and examine the effects
of a change in koto tuning on the intervallic consistency of a hexachordal collection.
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Figure 50: IVLS for diatonic space (left) and hexachordal space (right) and
intervallic consistency.
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Part 3: Trichordal Transpositions and Hexachordal Transformations
Trichordal transposition was mentioned in Chapter II as a mechanism for
modulation in Burnett’s hexachordal model. We also saw in Part 2 of this chapter how
skewed trichordal transpositions result in skew pivots. Here we will take a closer look at
trichords and develop a generic model for hexachordal transformations that result from
trichordal transpositions. The generic model will serve two purposes: 1) It will provide a
way to illustrate transformations between hexachordal collections, including those that
are not closely related; 2) It provides a way to derive the system of closely related
hexachords, which arises from a special set of conditions imposed on the generic model.
We will also present a visual representation in terms of a spatial network for this system
that incorporates trichordal pivots, which emerge as unique features of this system. This
section sets the groundwork for an analysis presented in Chapter IV, which suggests that
large-scale trichordal transpositions can result from trichordal pivots between closely
related collections.
The generic model developed here will illustrate how hexachordal
transformations result from pairs of trichordal transpositions. We can identify two
scenarios for these transpositions: 1) parallel trichordal transpositions, in which two
trichords are transposed by the same degree; 2) skewed trichordal transpositions, in
which two trichords are transposed by different degrees. Since trichordal transpositions
do not occur simultaneously due to the heterophonic nature of the music, we will assume
that a hexachordal transformation occurs in two stages: an initial trichordal transposition
(to be labeled I) followed by a second trichordal transposition (to be labeled II). Two
related hexachordal properties affect the second trichordal transposition: 1) hexachordal

58

structure constrains the second trichordal transposition; 2) hexachordal orientation
facilitates an additional path for the second trichordal transposition.
Figure 51 illustrates two possible scenarios for parallel trichordal transpositions.
Both feature an initial transposition of an E trichord; however, their representation in
terms of hex-scale degrees places them in different hexachordal contexts: Figure 51a
shows an E trichord as a 012 trichord of an E hexachord, {(0, D), (1, E), (2, F)}; Figure
51b shows an E trichord as a 345 trichord of an A hexachord, {(3, D), (4, E), (5, F)}. In
both (a) and (b), the initial transposition is the same: T(0, 3) takes an E trichord to a G
trichord.

(a)

(b)

Figure 51: Hexachordal transformations from parallel trichordal transpositions
initiated by a 012 trichord (a) and a 345 trichord (b).

Let’s look at the possibilities for the second trichordal transposition beginning
with parallel trichordal transpositions. For parallel trichordal transpositions, the second
trichordal transposition (labeled II) is, by definition, identical to the first. In (a), a T(0, 3)
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transposition takes the B trichord, {(3, A), (4, B), (5, C)}, to a D trichord, {(3, C), (4, D),
(5, Ef)}. In (b), a T(0, 3) transposition takes the A trichord, {(0, G), (1, A), (2, Bf)}, to a C
trichord, {(0, Bf), (1, C), (2, Df)}. In both scenarios, there is no change in the interpretive
component of the pitches and hex-scale degrees remain unchanged across the
transformation. Both have equivalent hexachordal transformations, T(0, 3): in (a) E ! G;
and in (b) A ! C.
The examples in Figure 51 demonstrate the first hexachordal principle stated
above: hexachordal structure constrains the second trichordal transposition. Hexachordal
structure, represented in terms of hex-scale degrees, must be maintained across a
transformation. This requires that both trichordal transpositions must be of the form
T(0, n). There is no change in the interpretive component across the transformation and
each hex-scale degree from the original hexachordal context maps onto the same degree
in the new context, 5 ! 5, 4 ! 4, etc.
The requirement that hexachordal structure must be maintained across a
transformation is not as restrictive as it first appears, however, due to the second
hexachordal property that hexachordal orientation facilitates an additional path for the
second trichordal transposition. Figure 52 reproduces Burnett’s hexachordal model from
Figure 18. In his model, Burnett identifies two nuclear tones, (1, E) and (4, B) in Figure
52, and two trichords, E and B, labeled as 012 as 345 trichords, respectively.65 Burnett
states definitively that the nuclear tones of a hexachord are related by fifth.66 This is a
somewhat misleading statement in that the interval between nuclear tones is not restricted
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Burnett, “Voice-Leading Considerations,” 282.
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Burnett, 288, 320. Burnett downplays the role of the fourth, in part, to differentiate his model
from tetrachord theory.
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to a fifth. A pair of nuclear tones may also be arranged such that the interval between
them is a fourth, as illustrated in Figure 53. The hexachordal collection remains the same
and each pitch retains its hex-scale degree and function despite the change in hexachordal
orientation.

0

1

2

3

4

5

Figure 52: The hexachordal model with nuclear tones, E and B, and upper and
lower neighbor embellishing tones.
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Figure 53: Alternative representation of the hexachordal model: nuclear tones
related by perfect fourth.

We have seen that, for parallel trichordal transpositions, no change in hexachordal
orientation occurs across a transformation. Skewed trichordal transpositions, however,
result from a change in hexachordal orientation across a transformation. In this type of
transformation, a change in hex-scale degrees accompanies a trichordal transposition. In
Figure 54a, for example, an initial T(3, 3) transposition takes an E trichord to a G trichord.
In contrast to the scenario in Figure 51a, the transposition also includes a reinterpretation
of hex-scale degrees: E trichord, {(0, D), (1, E), (2, F)}, ! G trichord, {(3, F), (4, G), (5,
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Af)}. Since hexachordal structure must be maintained across the transformation, the hexscale degrees of the second trichordal transposition must also be reinterpreted: 345
trichord ! 012 trichord. The result is a T(3, 1) transposition from a B trichord, {(3, A), (4,
B), (5, C)}, to a C trichord, {(0, Bf), (1, C), (2, Df)}. Note that both of these scenarios
have equivalent parallel transpositions, T(0, 8), or E ! C, in (a), and T(0, 10), or A ! G, in
(b).

(a)

(b)

Figure 54: Hexachordal transformations based on skewed trichordal
transpositions initiated by a 012 trichord (a) and a 345 trichord (b).

Figures 55 and 56 present generic models for hexachordal transformations that
result from trichordal transpositions. In the model, H1 and H2 represent the original and
the new hexachordal contexts, respectively. The model in Figure 55 illustrates a parallel
trichordal transposition, in which all hexachordal elements are transposed by the same
degree. Note that there is no change in the hex-scale degree component across the
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transformation. Each pitch maps onto a pitch with the same hex-scale degree in the new
hexachordal context.
The models in Figures 56a and 56b illustrate skewed trichordal transpositions
initiated by 012 and 345 trichords, respectively. The transposition indices reflect the
change in hexachordal orientation between the two contexts, as well as the two different
trichordal transpositions that occur across the transformation. Note that in (a), the interval
between the trichords becomes “compressed” across the transformation, while in (b) the
interval “expands.” This reflects the change in orientation that occurs across the
transformation.

Figure 55: Generic model for transformations between two hexachordal
collections, H1 and H2, with parallel trichordal transpositions.
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(a)

(b)

Figure 56: Generic model for skewed trichordal transpositions initiated by a 012
trichord (a) and a 345 trichord (b). (Note: the relationship between the
H1 trichords is T7.)

The generic models presented in Figures 55 and 56 assume that all transposition
levels are possible for an initial trichordal transposition. Only a fraction of these occur in
Japanese music, since hexachordal transformations are generally limited to those between
closely related hexachordal collections. For transformations resulting from parallel
trichordal transpositions, the corresponding values for n are 5 and 7. Substituting these
values for n yields the transpositions T(0, 5) and T(0, 7). Figure 57 illustrates these
transpositions applied to an E hexachord.
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Figure 57: Transformations between two closely related hexachordal collections
with parallel trichordal transpositions.

Figure 58: Network illustrating parallel trichordal transpositions between closely
related hexachordal collections.

Figure 58 presents a network representation of the parallel trichordal
transpositions from Figure 57. In the network, nodes represent trichords. Upper trichords
are labeled with a hex-scale degree 4; lower trichords are labeled with a hex-scale degree
1. Vertical lines connect pairs of trichords and represent hexachordal collections. For

example, the upper trichord B connects to the lower trichord E to form an E hexachordal
collection. Diagonal lines link common tones between different hexachordal contexts.
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Arrows represent the trichordal transpositions from Figure 57. Parallel trichordal
transpositions T(0, 5) and T(0, 7) lead from an E hexachord to the A and B hexachords,
respectively.
For the generic model in Figure 56, the value n = 0 leads to skewed trichordal
transpositions between closely related collections. Figure 59 illustrates the transpositions
and the resulting hexachordal contexts, E ! B and E ! A. Parallel and skewed
trichordal transpositions result in two distinct trichordal paths between any two
hexachordal collections.

(a)

(b)

Figure 59: Transformations between two closely related hexachordal collections
with skewed trichordal transpositions. (Note that the relationship
between the trichords of the initial E hexachord is T7.)

Figure 60 presents a network representation for the pair of skewed trichordal
transpositions from Figure 59. As in the network in Figure 58, nodes represent trichords,
vertical lines represent hexachordal collections and diagonal lines connect common
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tones. Skewed trichordal trichordal transpositions link the E and A hexachords and E and
B hexachords.

Figure 60: Networks illustrating skewed trichordal transpositions between closely
related hexachordal collections.

Figure 61: Network of closely related hexachords.

The networks in Figures 58 and 60 provide a template from which to construct
additional hexachordal relationships. Figure 61, for example, extends the skewed
trichordal transpositions of Figure 60 to illustrate connections between the A, E, B and Fs
hexachordal collections. By joining common trichords between adjacent hexachordal
collections, represented by dotted arrows, the trichordal relationships reduce to a network
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of closely related hexachords, shown at the bottom of Figure 61. In the network,
horizontal lines connect trichords to form hexachords. Hex-scale degrees, 1 and 4,
provide a hexachordal context.
Figure 62 illustrates a transformation from an E hexachord to an A hexachord by
means of skewed trichordal transpositions. This transformation between two closely
related collections includes a trichordal pivot, in which the orientation of an E trichord
changes from a lower to an upper trichord. The pivot yields common tone relationships
between the two hexachordal contexts, implying a transformation that results from
efficient voice leading. A trichordal pivot is often only implied and not explicitly stated.

Figure 62: Skewed trichordal transposition and trichordal pivot.

Figure 63 illustrates a transformation involving parallel trichordal transpositions.
Often, only one trichordal transposition, in this case E ! B, is sufficient to imply a new
hexachordal collection. A succession of transpositions may also accentuate the arrival of
a new hexachordal collection.

Figure 63: Parallel trichordal transpositions.
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Figure 64: Trichordal connections within the system of closely related
hexachords.

Figure 64 combines the relationships presented Figures 62 and 63 into a single
spatial network. The network illustrates the trichordal connections of the system of
closely related hexachords. Nodes in the network represent trichords and letters identify
their respective nuclear tones. Lines represent potential paths between trichords. Diagonal
lines connect adjacent trichords related by T7/T-7; horizontal lines in the network show
the T10/T-10 relationships between trichords that result from skewed trichordal
transpositions.

Figure 65: An E hexachord within the system of closely related hexachords.

The network provides a way to situate a particular hexachord within the
hexachordal system and to illustrate moves between hexachords. Figure 65 illustrates an
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E hexachord in a portion of the network. Nodes B and E represent the upper and lower
trichords of an E hexachord. The lines of the network represent both connections between
individual trichords and potential paths between hexachordal collections. In Figure 66a,
for example, a T7 trichordal transposition takes an E trichord to an A trichord, implying a
transformation from an E to an A hexachord. Similarly, in Figure 66b, a T10 trichordal
transposition takes a B trichord to an A trichord. In this case, the node E represents a
trichordal pivot between the two hexachordal contexts.

(a)

(b)

Figure 66: Transformations from an E to an A hexachord.

Figure 67: Nodes as nuclear tones in the system of closely related hexachords.

The network has an alternative interpretation. If we consider each node as
representing a single nuclear tone, pairs of nuclear tones connected by a diagonal line
then represent a tetrachord. In this representation, diagonal lines represent T5/T-5
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relationships between nuclear tones and dotted lines represent the T2/T-2 relationship
between upper and lower nuclear tones of disjunct tetrachords. If we consider the three
nuclear tones of a hexachord as structural pitches rather than simply local pitch or
gravitational centers, each triangular region then provides a structural representation of a
hexachord as an octave scale formed from two disjunct tetrachords.67 The networks in
Figures 64 and 67 thus present two characterizations of the system of closely related
hexachords: one as a system of hexachords formed from transpositionally related
trichords; the other as a system of hexachords as scalar entities based on a three-pitch
structural scale.
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A “structural” scale of three pitches related by fifths satisfies Carey and Clampitt’s conditions
for a well-formed scale. See Norman Carey and David Clampitt, “Aspects of Well-Formed Scales,” Music
Theory Spectrum 11, no. 2 (1989): 187-206.
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Part 4: Event Networks and Oriented Networks
In tandem with the tonal GIS, Rings also employs various transformational
networks to model musical gestures and other aspects of tonal music. Oriented
transformational networks, for example, can model the influence of a tonal center on
other musical elements. Spatial and event networks can model different kinds of tonalintentional behavior, as well as resolving transformations. Event networks incorporate
temporal relationships; spatial networks, such as the one in Figure 64 above, are
temporally neutral.
Figure 68 reproduces the excerpt of Zangetsu that began this study. We will use
this excerpt to demonstrate how event networks and oriented networks can be used to
illustrate motivic relationships, illuminate syntactical progressions and model the effects
of a pitch center in sōkyoku jiuta.

Figure 68: Maebiki of Zangetsu, mm. 1–7.68
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Burnett, “Minezaki Kōtō’s Zangetsu,” 1989: 103.
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Figure 69 models both the shamisen and koto parts of the passage in an event
network. The measured event grid here specifies both duration and pitch. Vertical and
horizontal axes correspond to hex-scale degree and duration in terms of measures and
beats, respectively. In the network, one vertical segment corresponds with a stepwise
interval in hexachordal space. Multiple registers are shown to visually reflect ascending
and descending intervals. On the horizontal axis, one horizontal blocks represent one
measure, or four beats, in duration. Note that horizontal distance represents a measure of
the temporal distance between starting points of different events and not the duration of
an event itself.

Figure 69: Event network for Maebiki, Zangetsu, mm. 1–7.

In Rings’s framework, which has been adapted here, event networks employ a
variety of nodes. A circular node, such as the one labeled ‘D’ at m. 2, identifies the
starting point of an event and its scale degree. Long nodes, labeled ‘G’ at m. 5, represent
a series of consecutive events that occur on the same pitch. Horizontal lines connect
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events that occur on the same pitch, analogous to what Rings calls “barbell nodes,” such
as the pair of nodes labeled ‘G’ in m. 1. These lines link subsequent but non-consecutive
events that occur on the same pitch.69 The presence of two or more pitches connected by
a horizontal line within a passage suggests that an event’s influence continues despite the
occurrence of one or more intervening events. These can be used to model a neighbor
note embellishment, such as the G-F-G lower neighbor that occurs in the opening
measure of the shamisen part.
Having summarized the different types of nodes, we can take a closer look at the
networks in Figures 69-71. Neighbor note embellishments in the shamisen part occur
throughout the first half of the passage. Note that while both F and Af embellish G in the
opening measure, G also embellishes both pitches in subsequent measures. The open
nodes in mm. 1–3 of Figure 69 illustrate the dual role of G as either a melodic or
embellishing pitch.
An interesting effect occurs in m. 1 of the shamisen part. The Af appears as an
embellishment, but is left unresolved as the melody drops abruptly to C. The effect is to
signal its return in mm. 3–4. The network models this hearing with a dotted line, which
relates these two occurrences of the Af. Similarly, an Af appears in the lower register of
the koto at the end of m. 3 anticipating the arrival of the resolution to G in m. 5. The
dotted arrow models the delayed resolution.

69

Rings, 142-43.
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Figure 70: Network representation of embellished G-Af-G neighbor succession.

The network in Figure 70 models the large-scale G-Af-G neighbor motion of mm.
1–5. The C-D motive that first appears in mm. 1–2 serves to both embellish and unify the
passage. Following the leap down to C in m. 2, the motive guides the melody back to the
opening G through an intervallically similar F-G motive. In m. 3, the motive appears in
the koto, but abruptly falls to Af, emphasizing the move away from G. In this instance of
heterophonic embellishment between the two parts, the delay in the arrival of the koto’s
Af accentuates the melodic instability of the pitch relative to the tonal center, G. The
motive appears once more in the shamisen with a return to G in m. 4. The C-D motive
itself becomes the opening gesture of the vocal part of the Maeuta, or opening song, in m.
8.

Figure 71: Oriented network for Maebiki.
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Rings notes that while the tonal GIS “focuses on heard scale degrees, networks
illuminate certain kinetic aspects of tonal experience, modeling the ways in which a tonic
pitch or chord can act as an orienting presence.”70 He refers to this orienting presence as
tonal intention. The oriented network in Figure 71 incorporates the concept of tonal
intention into this representation of the Maebiki’s melodic structure. Here, root nodes,
drawn with double borders for emphasis, represent the pitch center of the passage.
Downward pointing arrows illustrate its attractive influence on the neighbor note Af. The
arrow directed from the final pitch D reflects the orienting presence of the pitch center
through the end of the passage—a phrase that ends without a modulation, roughly
analogous to a half cadence in Western tonal music.
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Rings, 104.
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CHAPTER IV
ANALYTICAL APPLICATIONS
Kumiuta, song cycles for voice and koto, were written throughout most of the Edo
period. Works from this genre are among some of the oldest sōkyoku compositions.71
This chapter feature analyses of excerpts from three pieces: Shiki no Kyoku (Yatsuhashi
Kengyō, mid 17th century), Hien no Kyoku, (Yasumura Kengyō, mid 18th century) and
Akikaze no Kyoku (Mitsuzaki Kengyō, early 19th century). These works provide a
glimpse of music from various points across the Edo period. We will examine excerpts
from each piece and make various observations about voice leading and hexachordal
transformations. We will also consider the koto prelude of Hien no Kyoku in terms of
trichordal transpositions to illustrate relationships between large-scale transpositions and
successions of trichordal pivots between closely related collections. Finally, we will
examine the effects of a unique tuning for koto in Akikaze no Kyoku.

Kumiuta
According to Philip Flavin, the thirteen kumiuta composed by Yatsuhashi Kengyō
in the mid-17th century became models for subsequent composers.72 These pieces
generally consist of six uta (songs) that feature various four-line poems or texts. Though
the subject of each poem varies, their structures are similar, such that each line is
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Philip Flavin, “Sōkyoku-jiuta: Edo-period chamber music,” in Ashgate Research Companion to
Japanese Music, ed. Allison McQueen Tokita and David W. Hughes (Burlington, VT: Ashgate, 2008), 175.
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Willem Adriaansz, The Kumiuta and Danmono Traditions of Japanese Koto Music (Berkeley:
University of California Press, 1973), 8.
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subdivided into seven- and five-syllable sections.73 The strict textual structure likely led
to kumiuta’s structured musical setting. Each uta consists of 64 beats, equivalent to 32
measures of 4/4, and is generally divided into four-measure phrases.
In addition to having shared textual and musical structures, kumiuta share certain
musical features that remained relatively consistent throughout the Edo period. For
example, composers incorporated various performance techniques on the koto to create
non-musical sounds to emphasize certain words or phrases of the text. Techniques such
as waren (string scraping), namigaeshi (a flowing stroke) were used to impart dynamic
aspects of nature to certain words, such as wind, water or rain.74
Kumiuta also employ a recurring melodic pattern, called kakezume. This pattern
occurs most often at the beginning of a phrase, but occurs less frequently as a piece
progresses. The term, kakezume, refers to a specific performance technique that involves
plucking patterns on sets of adjacent strings on the koto. The result is a characteristic
five-note melodic pattern that appears at various pitch levels depending upon which
strings the performer uses. Figure 72 illustrates three such patterns that appear in the first
song of Shiki no Kyoku.

Figure 72: Kakezume from Uta I, Shiki no Kyoku, mm. 1, 13, 17.
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Tsuge Genichi, “Symbolic Techniques in Japanese Koto-Kumiuta,” Asian Music 12, no. 2
(1981): 112-13.
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According to Phillip Flavin, a kumiuta ‘beat’ has two components: a strong ‘front’
beat, followed by a weak ‘back’ beat.75 The first four pitches of a kakezume pattern thus
make up two kumiuta ‘beats.’ A reasonable interpretation then would be to consider
pitches that fall on weak beats as embellishments of preceding strong beats. In addition,
Adriaansz states that the third and fifth pitches of a kakezume pattern, those related by
octave, are “the most important” tones of the pattern.76 Contemporary koto instruction
methods confirm that kakezume are to be performed in a pattern of alternating ‘strongweak’ beats.

A Modification to Hexachordal Voice Leading
The hexachordal model presents hexachordal voice leading as the interaction
between two nuclear tones that are embellished by upper and lower neighbor pitches. The
model is generally employed as a background structure to identify modulations between
hexachords; however, it fails to precisely describe motion between the nuclear tones of a
hexachordal collection, as well as other surface level features of the music. In response, I
propose a voice-leading modification: the resolution of a neighbor tone may be
transferred to any nuclear tone through other embellishing tones or a succession of
embellishing pitches. This modification provides a way to explain various surface
features of the music and results in at least two additional musical possibilities: the
melodic prolongation of an embellishing tone or the delayed resolution of an
embellishing tone. This implies that additional moments of musical contrast that are not
associated with a nuclear tone may arise within a phrase, adding an additional component
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to the characterization of the music as the alternation between pairs of nuclear tones. This
suggests that a functional characterization of the music may be possible.
Figure 73 presents an excerpt from Uta IV of Shiki no Kyoku. Strictly speaking,
the hexachordal model only permits a large-scale view of the excerpt. In this view, the
resolution of the Bf in m. 14 is delayed in both the voice and the koto until the A arrives
in m. 15, an interpretation that fails to address the surface level connections of the
passage. Considering the Bf ! G !Ef descent as a transferred resolution to D in the
voice provides a more complete picture of these connections. This detour in the music
effectively delays a large-scale resolution of the Bf, since an A does arrive in m. 15 to
complete a large-scale A-Bf-A neighbor pattern. The network in Figure 73 includes these
two interpretations of the passage: hex-intervals 1/-1 characterize the large-scale A-Bf-A
neighbor pattern, and a descending 3-1 hex-interval pattern illustrates the transferred
resolution leading to the arrival of D in the voice in m. 15.

Figure 73: Uta IV, Shiki no Kyoku , mm. 14-15.
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The opening measures of Uta IV from Hien no Kyoku, shown in Figure 74,
consist almost entirely of embellishing tones. A kakezume pattern points to an upper
neighbor Bf in the koto in m. 2, while the voice enters on a lower neighbor G. The koto
gradually ascends to F, touching on each embellishing pitch. The ascent serves to delay
the resolution, gradually building energy, which is then released in a comparatively quick
descent in m. 4.
A consideration of the voice part in mm. 3–4 invites a slightly different view of
the passage, but at the same time demonstrates how prolongation can apply to
embellishing pitches. The entire passage features the word natsukashi, plus a particle
ya.77 The final syllable, shi, features a melismatic embellishment that includes an ascent
to F, followed by a cascading melody characterized by -2 and ±1 intervals. The
embellishment then serves to prolong Bf. The resolution arrives at the end of m. 4 and
coincides with the syllable, ya, in the voice, implying a Bf ! A structural melody for the
excerpt.78 It is worth noting that the pitch E, hex-scale degree 4, functions more as a
passing tone rather than a nuclear tone in this particular excerpt.

77

In Japanese, particles can convey grammatical, affective or pragmatic information.
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Given that the arrival of the particle ya coincides with the end of the phrase, it is tempting to
consider that a resolution may accompany the appearance of a particle. A casual survey of particles that
appear mid-phrase in Shiki no Kyoku, such as ni and wa, suggests that this may be the case.
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Figure 74: Opening of Uta IV of Hien no Kyoku, mm. 1–4.

The phrase shown in Figure 75 from Shiki no Kyoku, features a transfer of
resolution and a pair of prolongations, one of which includes a hexachordal
transformation. In m. 9, the passage steps up from an upper neighbor Ef to an upper
neighbor Bf, effectively prolonging a region of instability. A transformation occurs in m.
11 that briefly changes the hexachordal context as the Bf pivots from 5 ! 2. The
transformation delays the resolution of the Bf until the arrival of A at the end of m. 11. A
transposition A ! D returns the phrase to the original hexachordal context in m. 12,
completing a large-scale D-Ef-D neighbor pattern.
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Figure 75: Transfer of resolution and prolongation with a D ! A transformation,
Uta V of Shiki no Kyoku, mm. 9–12.

The network in Figure 75 illustrates the nested prolongations and large-scale
connections in the phrase. The prolongations effectively delay the resolution of the upper
neighbor Ef as illustrated by the dotted arrow. A transformation to an A hexachord
briefly extends the influence of Bf. The hexachordal GIS in Figure 76 tracks the path of
the prolongation across the two hexachordal contexts. A (-3, 0) pivot acting on Bf
transforms the passage to an A hexachord in m. 10. After resolving to A, a (3, 0) pivot in
m. 11 takes the passage back to a D hexachordal context.
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Figure 76: Hexachordal GIS for delayed resolution and prolongation of Bf.

The above examples suggest that although the hexachordal model of voice
leading provides a reasonable description of large-scale phrases, those same voice leading
connections may not necessarily apply to surface level aspects of the music. Embellishing
tones provide a variety of surface level paths to other pitches through the transfer of
resolution, which may result in a prolongation or a delayed resolution.

Implications of Hexachordal Transformations
Certain transformations, such as the one shown in Figure 46 above, appear quite
frequently, both within and across genres. It is impossible to state with certainty how
composers viewed such transformations. Their frequency suggests that they may have
been treated as stereotyped patterns or motives, similar to kakezume, which result from a
particular performance technique. Occasionally, however, composers employed
transformations in unique ways, providing evidence that the music was composed with a
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hexachordal system in mind. Here we will examine some creative applications that result
in hexachordal transformations.

Figure 77: Three closely related hexachordal collections from Shiki no Kyoku.

The three different hexachordal collections that arise in Shiki no Kyoku are
presented in Figure 77. A feature of these collections is that the pitch F is the one pitch
that is foreign to the D hexachord, but is present in both adjacent hexachords: F is hexscale degree 0 in a G hexachordal context, but hex-scale degree 5 in an A hexachordal
context. Yatsuhashi takes advantage of this property of the hexachordal system in Uta IV
of Shiki.
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Figure 78: Two phrases from Uta IV of Shiki no Kyoku.

Figure 78 presents two phrases from Uta IV. Both begin with a D ! F succession
in the koto, with the F implying a new hexachordal collection. Not until the following
measure in both phrases, when the voice enters, is the new hexachordal context firmly
established: D becomes a lower neighbor to E in m. 8; F becomes a lower neighbor to G
in m. 23. The D ! F succession at first introduces a degree of ambiguity in both phrases.
Although it is clear that the hexachordal context has changed since F is not part of a D
hexachord, a subsequent resolution of the F is required to realize the transformation in
both cases. The hexachordal GIS in Figure 79 models the paths to the two new
hexachordal contexts.
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Figure 79: Possible paths to two hexachordal contexts.

Note also that the interval itself can be characterized before the transformation is
fully realized. The D ! F succession is (2, 3) in both contexts, but it is not until after the
resolution that the internal intervallic structure of the interval and the resulting
hexachordal context can be firmly established. Figure 80 illustrates the intervallic
structures of the D ! F interval in the G and A hexachordal contexts.
That Yatsuhashi uses the same succession, D ! F, as a path to two different
hexachordal contexts suggests that Japanese composers were at least aware of
hexachordal possibilities. It also suggests that Japanese composers, like western
composers, at least to some degree, employed ambiguity as a compositional device.
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Figure 80: Two intervallic structures resulting from a D!F succession.

Figure 81 presents an excerpt from Uta II of Hien no Kyoku. In this excerpt, a
standard pattern occurs outside of its expected hexachordal context. The network in
Figure 81 characterizes the excerpt as a series of trichordal transpositions in pitch-class
space. The transformation in m. 28 is very similar to that of Figure 46. Here, however,
the transformation involves a reinterpretation of the pitch A, 4 ! 3, rather than the
expected 1 ! 3. This suggests that a trichord may function more independently as an
individual entity apart from a particular hexachordal context. It also blurs the distinction
between interpreting a pitch as a hex-scale degree 4 versus a hex-scale degree 1. The
section below examines the trichordal transpositions of the koto prelude of Hien no
Kyoku in greater detail.

Figure 81: Uta II, Hien no Kyoku, mm. 25–31.
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Figure 82 presents an excerpt from Uta IV of Akikaze no Kyoku. The phrase ends
with an arpeggiation of the pitches Gs-B-Cs of a Cs hexachord. The Gn in the kakezume
pattern that follows implies a transformation to an Fs hexachord, as illustrated in the
network. The abruptness of the transformation, coupled with the relatively quick tempo
of the passage, has the effect of a change in mode. The new hexachordal context arrives
without an immediate statement of the nuclear tone Fs, suggesting that the change of a
single pitch is enough to signal a transformation to a new hexachordal collection. Figure
83 models the transformation in the hexachordal GIS and the resulting pivot and skew
pivot intervals. The GIS also registers the change in intervallic structure, (2, 3) ! (1, 4),
across the transformation as Gs descends to G.

Figure 82: Uta IV, Akikaze no Kyoku, mm. 11–14.

Figure 83: Transformation from a Cs to an Fs hexachordal collection.
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Koto Prelude, Hien no Kyoku and Trichordal Transpositions
Hien no Kyoku opens with a 32-measure instrumental prelude. Following an
eight-measure introductory phrase, the prelude features a descending pattern of trichords
that spans the full range of the koto. The analysis here examines these descending
patterns in terms of trichordal transpositions and, in one scenario, illustrates that
trichordal transpositions may result from a series of trichordal pivots between closely
related collections.
The opening eight measures of the prelude establish an A hexachord over a range
of two octaves (see Figure 88 below). In m. 7, a pair of string scrapings, notated as
opposing arrows on the score, delays the resolution of an upper neighbor, Bf. The
resolution, A, arrives in m. 8, an octave lower than expected. An upward glissando begins
from the low A begins that transfers the melody into the upper register and also
introduces a new pitch, B. The resulting transformation to an E hexachord arises from a
familiar voice leading pattern and pivot (1 ! 3). In this instance, however, each of the
three pitches involved, Bf-A-Bn, sound in a different register across three full measures.
From the upper register, the piece gradually descends over two octaves. Three
large-scale trichordal transpositions, illustrated in Figure 84, divide the octave
asymmetrically and create the effect of a descending sequential pattern. Some unexpected
transpositions characterize the octave division, in particular, T-4 and T-3. After the first
octave span, the pattern repeats almost exactly in the lower register. The network in
Figure 84 illustrates the large-scale transpositions and situates each trichord in its
possible hexachordal contexts. Nodes in the network represent trichords and lines that
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connect nodes form a hexachord. Note that the network consists of four hexachords that
represent a portion of the network of closely related hexachords from Figure 64.

Figure 84: Large-scale trichordal transpositions in Hien no Kyoku, mm. 13–18.

The large-scale descent begins with a statement of a B trichord in m. 9. A brief ED-E neighbor pattern follows in m. 11 that confirms an E hexachordal context. An Fs
trichord follows in m. 13, initiating a transformation to a B hexachord. The network in
Figure 85 illustrates the T-5 transposition that characterizes the large-scale relationship
between the B and Fs trichords. Arrows from the B trichord to the E and Fs trichords
emphasize its role as a trichordal pivot.

Figure 85: Large-scale transposition, B ! Fs, with B trichordal pivot, mm. 9–13.
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The network in Figure 86 models the large-scale T-4 transposition from the Fs
trichord to the D trichord that spans mm. 13–18 of the prelude. An accompanying T-2
transposition takes the B trichord to an A trichord, which is implied in m. 15. The
transformation from a B to a D hexachord in this large-scale view of the passage is thus
the result of a pair of skewed trichordal transpositions.

Figure 86: Skewed trichordal transpositions in mm.13–18.

Figure 87 models the trichordal relationships in mm. 18–21 of the passage. The
T-3 transposition across the phrase results from a pair of trichordal pivots that link three
hexachordal collections. The T2 relationship between the D and E trichords implies an A
trichordal pivot, although the A trichord is not explicitly stated until m. 21, where it
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makes only a brief appearance. It is immediately transposed by T2 to a B trichord,
facilitated by an E trichordal pivot. The T-3 structural transposition in this excerpt is the
result of the trichordal pivots between the closely related collections.

Figure 87: Trichordal pivots leading to a large-scale trichordal transposition.
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Figure 88: Koto Prelude, Hien no Kyoku, mm. 1–32.79

Akikaze no Kyoku – A New Hexachordal Collection
Akikaze no Kyoku is a noteworthy composition in the kumiuta repertoire. The
piece begins with a koto prelude that is considered a danmono composition and is often
performed on its own. Scholars have commented on particular aspects of the piece.
Adriaansz compares and contrasts works from the danmono repertoire and concludes that
Akikaze features an asymmetrical internal organization and that its “structural variety”
contributes to its “captivating” sound.80 According to Flavin, the piece represents a “shift
in compositional focus” that led to the “burst of sōkyoku activity during the Meiji
79

Adriaansz, 344-45.

80

Adriaansz, 225.
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period.”81 The piece also features a unique tuning, sometimes referred to as akikazechōshi, which will be of particular interest in this analysis.82
Figure 89 presents two tunings, akikaze-chōshi and hira-jōshi. Compared to hirajōshi, akikaze-chōshi substitutes an Fs for each F and includes a lower register E, such
that the first two strings form an octave. These minor differences in tuning have led to
different interpretations of the piece. Burnett, for example, sees the Fs substitution as an
insignificant change that has no affect on the voice leading as presented in his
hexachordal model.83 Loeb discusses the piece at length; perhaps because the tuning
presents a challenge to his choice of tonic and to the background structure he derives in
his analysis of Midare. He claims that the new tuning leads to an oscillating sense of
tonic in certain parts of the piece.84 In essence, their views come down to an
interpretation of akikaze-chōshi as either a new hexachordal collection (Figure 90) or as
the combination of two different hexachordal collections into one tuning system (Figure
91). These two representations of the tuning system have implications for the
interpretation of the music: the music as the motion within a single modified hexachordal
collection or as the interaction between two different hexachordal collections. The
analyses below of the first dan of the piece examine both of these views.

81

Flavin, 179.

82

Adriaansz, 456.

83

Henry Burnett, “Response to Professor Loeb,” Analytical Approaches to World Music 2, No. 1
(2012), 145.
84

Loeb, 387.
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Figure 89: Koto tuning systems: hira-jōshi (upper) and akikaze-chōshi (lower).85

{(D), E, Fs, A, B, C}
0 1 2

3 4 5

Figure 90: Akikaze-chōshi as a hexachordal collection with a substitution,
F ! Fs.

{(D), E, (F), A, B, C}
0 1

2

{A, B, C, E, Fs, (G)}

3 4 5

0 1 2 3 4

5

Figure 91: Akikaze-chōshi as a combination of two hexachordal collections.
Before proceeding to the analyses, we must first address the change of pitch, F !
Fs. If we first consider the change as a substitution, as in Burnett’s interpretation shown
in Figure 90, the change results in a new hexachordal collection, which then implies a
new set of intervals. We will, therefore, need to reexamine the framework presented in
Chapter III to determine the impact of this modification. The hexachordal GIS in Figure
92 presents a modified E hexachordal collection, with each pitch of the hexachord
represented by a shaded region. Note the substitution for hex-scale degree 2: Fs at (2, 6)

85

Adriaansz, 36-37.
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instead of F at (2, 5). Figure 92 also illustrates the change in the local intervallic structure
associated with the change in pitch.
Note that we are considering the change in pitch from F to Fs a substitution, not a
chromatic inflection. That is, Fs and F in either version of the E hexachord will have the
same function, even though they occupy different positions in the hexachordal GIS.
Although it is possible to consider the Fs as a chromatic inflection of F in the context of
an E hexachord, analogous to Rings’s discussion of chromatic inflection with respect to a
particular diatonic key, such an interpretation is beyond the scope of this study.86

Figure 92: Representation of an Akikaze E hexachord with Fs as hex-scale
degree 2.

Figure 93 presents the new set of intervals, IVLS, with shaded regions
representing the intervallic content of the modified hexachordal collection. Compare
Figure 93 to Figure 38. The modification leads to a significant change in the intervallic

86

See Rings, Ch. 2.7.
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content and intervallic consistency of a single hexachordal collection. Each non-zero
interval now has exactly three different species. In addition, the “gaps” in Figure 38 have
been “filled in,” which means that the species of a particular interval now vary by no
more than two semitones. At this point, it is debatable whether or not the change in pitch
and the corresponding changes in intervallic structure result in a different musical system.

Figure 93: IVLS for a modified hexachordal collection.

98

Figure 94: Dan I, Akikaze no Kyoku, mm. 1–27.
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Figure 95: Network representation of Dan I of Akikaze, mm. 1–6.

Next we will examine the opening dan of the piece in light of both of these
interpretations, beginning by considering the passage in terms of a modified hexachordal
collection. Figure 94 presents the first dan of Akikaze. Figure 95 presents an event
network representation of mm. 1–6. The network assumes a modified hexachordal
collection. In interpreting the piece in this way, no hexachordal transformations occur and
thus no change in hex-scale degree is registered for any pitch in the excerpt. The passage
begins with octave Es that give way to an E ! B motive in m. 2, characterized by hexinterval -3. This opening interval serves as the basis for a recurring motive that first
appears in m. 4, E ! C ! B, characterized by hex-intervals -2 and -1. The frequency
with which the motive appears to give it a character or identity of its own, imparting upon
it a function as a sort of ‘motivic pedal’ that punctuates the entrances of other pitches and
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motives. Turning to the melodic aspect of the opening phrase, the descending interval is
reflected upwards (as in Rokudan in Figure 34), leading to a B-A-B neighbor pattern in
m. 3. As the opening phrase continues, a large-scale melody, B ! Fs ! E, unfolds
through m. 6, characterized by the same hex-intervals, -2 and -1, as the recurring motive.
It is worth commenting on the shared -2, -1 intervallic pattern identified above.
This and other intervallic associations we have seen could be considered the intervallic
analogue of motivic parallelism. These relationships are perhaps more of a reflection of
the intervallic properties of a hexachordal collection rather than a manifestation of
compositional design or intent. Nevertheless, the relationships do exist and offer an
intriguing perspective of the passage.
Next, we consider the excerpt in terms of two hexachordal collections that
corresponds with Loeb’s interpretation of the piece as a sequence of shifting tonal
centers. Recall that no modifications to the original hexachordal collection or its
intervallic properties are necessary. As a result, the appearance of an Fs implies a
hexachordal transformation to a new hexachord. Such an interpretation requires the
listener to attend to the relationship between two pairs of pitches, B and E and B and Fs.
To illustrate this interpretation, consider the mm. 1–6 of the piece, shown in Figure 96.
The octave Es that begin the passage lead to an E-B motive that imply an E hexachordal
collection. The upper register B and the embellished motive in mm. 3–4 confirm the
hexachordal context. In m. 5, however, the Fs steers the passage toward a new
hexachord.
The abrupt entrance of the Fs precludes hearing the B as a pivot. Instead, a direct
transposition seems most appropriate. The hexachordal GIS in Figure 97 illustrates this
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direct move to the new hexachordal context, an interpretation which places mm. 5–6 in
the context of a B hexachord. When the octave Es return at the end of m. 6, the passage
abruptly transforms back to an E hexachord. In hearing the passage this way, the brief
appearance of the B hexachord appears to emphasize the return to the E hexachord.

Figure 96: Akikaze no Kyoku, mm. 1–6.

Figure 97: Transformation from an E to a B hexachordal context.
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CHAPTER V
CONCLUSION
The primary objective of this study was to determine what a transformational
approach might tell us about Japanese music. To reach this objective, a transformational
framework was developed based on an investigation of hexachordal space. Observations
of hexachordal intervals and the application of hexachordal scale degrees led to the
identification of transformational properties of a hexachordal collection. This led to the
development of various transformational tools with which to characterize the music,
including a hexachordal generalized interval system, a model for trichordal transposition,
event networks and spatial networks. Analytical applications of these tools included
studies of trichordal transpositions, hexachordal voice leading and transformations, and
the effects of a change in tuning. In general, the hexachordal GIS was most effective in
presenting detailed surface-level features, such as hexachordal voice leading and changes
in intervallic structure across transformations. Networks were useful in illustrating both
surface and large-scale connections.
This study has implications for the analysis of Japanese music. The
transformational approach presented here suggests that an integrated view of the music is
appropriate depending on the musical context and the levels of the music under
examination. When considering shorter passages, an analyst must consider the degree to
which a scalar approach or a voice leading approach is most appropriate, while keeping
in mind that both approaches may be applicable in the same passage, albeit at different
levels. The characterization of the music as the interaction of related trichords within a
hexachordal system offers an additional interpretation of large-scale passages; however,
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one should not disregard surface level connections altogether. The network analyses
presented in Chapter IV, in particular, those that examined hexachordal voice leading and
trichordal transposition, show that a transformational approach can integrate these
characterizations to present a more complete interpretation of the music.
In many of the analyses presented in this study, additional issues arose that may
provide a basis for other topics for research. For example, relationships between voice
leading and text, the influence of tuning on voice leading and the possibility of a
functional characterization of the music.
This study also has implications for music theory in general. The efficacy of the
hexachordal GIS suggests that other grid-like musical spaces are possible, such as a
pentatonic or octatonic GIS. An octatonic GIS, for example, could provide a way to
identify connections between the pitches of different octatonic collections. An octatonic
GIS may also help to better describe situations in which an octatonic collection arises
from a collection of pitches in a particular context rather than as an explicit statement of
an octatonic collection. A pentatonic GIS could be used to model the voice leading and
transformations of a pentatonic system. Such a GIS could also be used to model changes
in qualia of the pitches of a blues scale across the chord changes of a blues progression.
One could also envision a harmonic GIS in which its horizontal component would
include chord tone members, for example, root, third, fifth and seventh, in place of scale
degrees as a way to model voice leading between chords. Such a GIS could be modified
to include extended and altered chords, for example ninths, elevenths and thirteenths, as
way to model voice leading in various jazz progressions.
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The study illustrates how an attempt to apply GIS technologies may lead to
unexpected insights into how we experience and think about musical phenomena and
may lead us to question our assumptions about certain theoretical concepts. The voicecrossing scenario illustrated in Chapter III, for example, led to questions regarding the
significance of modulatory intervals. The results suggest that modulatory intervals are the
result of changes in local intervallic structure across a transformation, rather than a direct
measurement of a tangible entity. This implies that we don’t directly experience
modulatory intervals, rather we experience local changes in intervallic structure from
which we can often infer a new hexachordal or diatonic context. That the voice-crossing
scenario is a significant feature of the hexachordal system also calls into question general
assumptions about voice crossings, which have been neglected in previous studies. The
findings of this study suggest that a consideration of voice crossings could reveal insights
into other theoretical musical systems.
Intervallic consistency became a useful tool in illustrating differences between
musical systems. The intervallic consistency of a diatonic collection helped to explain the
relatively homogenous modulatory intervals of a parsimonious transformation in a tonal
system. In contrast, the greater intervallic variation of hexachordal space leads to a
greater variety of modulatory intervals, both in type and in magnitude, across a
transformation. It was not clear, however, if the change in tuning examined in Chapter IV
that led to a change in intervallic consistency constituted a new musical system.
Intervallic consistency may have descriptive value, but further study is necessary to
determine if it has any predictive value.
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In summary, I believe that the development of various transformational tools
presented in this study provided insights into Rings’s transformational approach and the
hexachordal and diatonic systems, and that the application of these tools demonstrated
the potential of a transformational approach to provide insights into Japanese traditional
music.
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APPENDIX: ASPECTS OF THE KOTO AND SHAMISEN
Koto
The Japanese koto is a thirteen-stringed zither. Silk or synthetic strings are
secured to a wooden body and sit upon a pair of fixed bridges placed at both ends of the
instrument. Moveable bridges, called ji, are placed underneath each string to change its
pitch according to a particular tuning scheme for each piece. Strings are numbered from
13 to 1, with string 13, the highest pitched string, closest to the performer as shown in
Figure 98. Strings become progressively lower in pitch as the distance from the performer
increases. The usual exception is string 1, which is generally tuned a fifth above string 2.
A variety of tunings are possible, but each generally consists of a five-pitch collection. A
particular composition may call for several changes in tuning. Figure 99 reproduces the
hira-jōshi tuning system from Figure 9, the most commonly used configuration, along
with corresponding string numbers. Additional pitches are obtained by applying pressure
to the left (from the performer’s point of view) of the movable bridge. Performers use
finger plectra, called tsume, to pluck a string or combinations of strings.

Figure 98: String diagram, koto. (Not to scale, bridge positions are relative.)
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Figure 99: Koto tuning system, hira-jōshi.

Shamisen
The shamisen, or sangen, is a three-stringed fretless lute. Silk or synthetic strings
are secured to a wooden, drum-like body, called a do, and are attached to tuning pegs at
the top of a long neck. There are three basic tunings for shamisen, honchōshi, niagari and
sansagari as shown in Figure 100. As with the koto, a composition may call for a change
in tuning during a piece. Performers use a handheld plectrum, called a bachi, to pluck
individual strings.

Figure 100: Shamisen tunings: honchōshi (left), niagari (center) and
sansagari (right).
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